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ABSTRACT 

Thi3  study  provides  a  detailed  examination  of  physician  practice  earnings,  by 
specialty,  in  comparison  to  earnings  in  other  occupations.     Recognizing  that 
gross  earnings  comparisons  may  seriously  distort  true  interoccupational 
differences  in  economic  rewards  when  earnings  differentials  compensate  for 
other  differences  between  occupations,  the  analysis  incorporates  adjustments 
for  interoccupational  differences  in  (a)  schooling  and  other  training  costs 
(including  foregone  earnings),   (b)  time  devoted  to  professional  activity  and 
(c)   observable  individual  characteristics  (especially  age  and  labor  force 
experience) . 

Tne  analysis  of  occupational  earnings  in  calendar  year  1977  leads  to  the 
clear  conclusion  that,   adjusting  for  interoccupational  differences  in  the 
various  indicated  dimensions,  earnings  in  medicine  were  quite  high  relative  to 
earnings    in   all   other   occupations.     As    an  order   of  magnitude,  the 
differentially  high  earnings  of  physicians  were  equivalent  (in  constant  1972 
dollars)   to  a  life  annuity  paying  between  $3,000  and  $15,000  in  each  year 
after  age  13.    Differently  stated,  the  real  rate  of  return  to  investment  in  a 
medical  career  was  at  least  12  to  16  percent. 

Examination  of  earnings  changes  over  the  decade  1967  to  1977  revealed 
that  earnings  in  virtually  all  other  professional  occupations  had  declined, 
especially  after  1972.  In  contrast,  evidence  of  an  increase  in  physician 
earnings  possibly  as  great  as  75  percent  ( 1 967  to  1977)  was  found.  Health 
professionals  other  than  physicians  represented  the  only  other  professional 
group  exhibiting  significant  earnings  growth  over  this  decade. 

By  comparison  to  general  practice,   physician  specialization  was  also 
found  to  be  generally  profitable  in  1977.     Tnis  was  especially  true  of  the 
surgical  specialties,  in  which  earnings  differentials  were  equivalent  to  life 
annuities  of  between  $3,000  and  $9,000  per  year,   corresponding  to  a  real 
internal  rate  of  return  at  least  as  high  as  that  associated  with  basic  medical 
training.     Pediatrics  was  found  to  be  the  only  specialty  in  which  adjusted 
earnings  were  significantly  lower  than  earnings  in  general  practice. 

Having  found  substantial  evidence  of  a  significant  component  of  pure 
economic  rent  in  physician  earnings,  the  market  conditions  confronting  the 
individual  practitioner  and  giving  rise  to  these  supranormal  earnings  were 
explored.    By  comparison  to  incumbents  in  other  occupations,  physicians  were 
found  to  confront  extremely  inelastic  demands  for  their  services,  permitting 
substantial   price   discretion  with  only  attenuated   consequences  for  the 
quantity  of  services  demanded.     Again,   surgical  specialists  were  found  to 
confront  especially  low  elasticities  of  demand.     This  finding  of  very  low 
elasticities  of  demand  for  the  services  of  individual  practitioners  suggests 
that   even  relatively   slight   increases   in  competition  might   result  in 
significant  reductions  in  physician  fees  and  earnings. 
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SUMMARY 


1.       THE  ECONOMIC  AND  PUBLIC  POLICY  SIGNIFICANCE  OF  INTEROCCUPATIONAL  EARNINGS 
DIFFERENTIALS 

While  medical   practice   ils  commonly  perceived   td   be   a  highly  remunerative 
profession,    and    despite   the    fact    that    this   perception    is   supported  by 
descriptive  data  generally  available  concerning  physician  earnings,  the  issue 
Of  the  degree  to  which  the  economic  status  of  physicians  actually  exceeds  that 
Of  persons  in  other  professions  has  been  a  subject  of  recurrent  debate  in  the 
economics  and  public-  policy  literatures. 

Most  briefly  stated,   gross   interoccupational  earnings  differentials  nay 
provide   very   inaccurate    indices   Of   the    relative    econonic    positions  Of 
different  professions  when  Other  differences  between  the  various  professions 
are  taken  into  account.     Thus,  by  comparison  to  others,  One  profession  nay 
require,   e.g.,   a  prolonged  and  expensive  period  Of  training  and   the  devotion 
Of  long  hours  to  arduous  professional  labor,   and  any  Observed  difference  iln 
earnings  between  this  and  other  occupations  nay  serve  only  to  compensate 
practitioners  for  these  greater  pecuniary  and  nonpecuniary  demands.     In  this 
event,  earnings  differences  between  professions  are  "equalizing"  rather  than 
the  reverse;  a  reduction  in  earnings  in  the  higher-  earning  profession  would 
place  incumbents   in  that   profession  in  an  inferior   position  relative  to 
others. 

If   all   professional   and   related  markets,    including   the  markets  for 
occupational  preparation  (schooling  and  training),  were  perfectly  competitive, 
then  any  observed  interoccupational  earnings  differences  could  be  assumed  to 
be  compensatory  and  equalizing;   Otherwise  rates  of  entry  Into  the  higher- 
earning    profession   would    rise   until    earnings    and    other   conditions  Of 
employment  had  deteriorated,  On  balance,  to  levels  Observed  elsewhere. 

Obviously,  however,  all  relevant  markets  are  not  perfectly  competitive. 
In  fact,  in  many  professions    :Ompetition  is  severely  constrained,  generally  as 
a  result  of  direct  Or  indirect  intervention  by  the   state.     Thus,  public 
provision  Of  and/or  control  over  schooling  may  result   in  a  limitation  Of 
schooling  opportunities  relative  to  the  demand  for  schooling,  licensure  law3 
may  restrict  access  to   professional   practice  to   those  who  have  completed 
particular  courses  Of  training  and   have  met   specified    (although  possibly 
arbitrary  and  irrelevant)   standards,  particular  rights  and  privileges  (e.g., 
the  right  to  prescribe  certain  controlled  substances  Or  to  perform  particular 
procedures)    may  be    unnecessarily   restricted    to    incumbents    in  selected 
occupations  entry  into  which  is  restricted,  direct  or  indirect  control  over 
the  individual  practitioner  may  be  vested  in  organized  representatives  Of  the 
profession,  either  directly  (as  in  the  case  Of  state-  sanctioned  agencies  Of 
"selfregulation")  or  indirectly  (as  in  the  vesting  of  control  over  the  right 
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td   admit   patients   tcJ   a  public  dr  vdluntary  hdspital    in   representatives  df 
already  affiliated  pract itidners) ,   etc.     Under  these  ci rcuustance  there  is  nd 
a  pridri   justif icatidn  fdr  the  interpretatidn  df  dbserved  interdccupatidnal 
earnings  differentials  as  equalizing  cr  cdmpensatdry . 

While   the   true    ecdndmic    significance   df  dbserved  interdccupatidnal 
earnings  differences  may  be  ambigudus,  their  interpretatidn  13  df  great  public 
pdlicy  significance.      This   is    especially  the   case   with   reference   td  the 
medical  prdfessidn.     State  and,   td  a  lesser  extent,  federal  actidns  cdnstitute 
the  primary  determinant  df  the  supply  df  dppdrtunities  fdr  medical  educatidn 
and  df  the  terms  dn  which  medical   educatidn  is   acquired;    if  the  apparently 
high  earnings  df  physicians  are  ndt  equalizing,   this  wduld  prdvide  a  strdng 
justif icat idn   fdr    significantly   reducing   subsidies    td    medical  educatidn. 
Similarly,     federal    and    dther    third-    party    pdlicies    cdncerning  the 
reimbursement  df  hdspital   cdsts    serve   td    influence   if  ndt   determine  the 
remuneratidn  df  persdns  engaged  in  graduate  medical  training  (internships  and 
residencies) redefinitidns  df  reimbursable  cdsts  cduld  greatly  increase  the 
cdsts   and/dr   reduce  the   supply  df  training  dppdrtunities.     Because  df  the 
increasingly  impdrtant   rdle  df  gdvernment  in  the  financing  df  medical  care, 
direct  public  cdntrdl  over  the  earnings  df  medical  pract itidners  has  been  the 
fdcus   df   increasing   legislative   and    administrative   interest,    while  the 
cdnssquences  df  particular  public  pdlicy  intervent idns  may  depend  critically 
dn   the   true  sdurces  df  dbserved,  d3tensibly  excessive  physician  earnings. 
Finally,   prdpdsals  fdr  enhanced  cdmpetitidn  in  medical  markets,   i.e.,  fdr 
reducing   the  anticdmpetitive   pdwers  df  gdvernmental   and  quasigdvernmental 
(e.g.,  practitidner)  agencies,  as  a  device  by  which  td  restrain  the  grdwth  df 
medical  care  cdsts  will  depend  fdr  their  effectiveness  dn  the  actual  existence 
df  a  significant  cdmpdnent  df  mcndpdly  rent  in  current  physician  earnings. 

The  principle  purpdse  df  this  study  is  td  cdntribute  td  the  understanding 
df  the  sdurces  and   signficance  df  dbserved  physician  earnings  relative  td 
earnings  in  dther  prdfessidnal  dccupatldns. 


2.       ABSENCE  OP  EVIDENCE  THAT  HIGH  PHYSICIAN  EARNINGS  ARE  COMPENSATORY 


Td  test  the  hypdthesis  that  dbserved  " suprandrmal"  physician  earnings  simply 
serve  td  cdmpensate  physicians  fdr  the  expense  df  their  prdldnged  training  and 
fdr  the   ardudusness  df  medical   practice,    earnings  df  physicians   and  df 
incumbents    in   211    dther    prdfessidnal,    technical    and    managerial  (PTM) 
dccupatldns  were  subjected  td  detailed  examinatidn.     Specifically,  within  each 
dccupatidn  the  relatidnship  between  earnings  and  such  factdrs  as  (it)  hdurs 
devdted  td  wdrk,  (2)  prdfessidnal  experience,   (3)  schddling  and  {%)  ldcatidn 
was    estimated.      On    this    basis    a    lifetime    earnings    prdfile    fdr  the 
representative  incumbent  in  each  dccupatidn  was  derived,  indicating  the  mean 
earnings   which  he  wduld   expect    td  receive   in  each  year  df  his  wdrking 
lifetime.     Earnings   in  each  year  were  then  adjusted   fdr  hdurs-  df-  wdrk 
differentials  between  dccupatldns,  and  the  present  value  df  the  representative 
incumbent's  expected   lifetime  earnings,   net  df  schddling  cdsts  (including 
fdregdne  earnings),  was  derived,  with  apprdpriate  adjustments  fdr  prdspective 
mdrtality.     Fdr  each  dccupatidn  the  difference  between  this  present  value  and 
the  mean  present  value  fdr  all  PTM  dccupatldns  was  cdnverted  td  an  "annuity 
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equivalent , "  i.e.,   td  that  Life  annuity  (expressed  in  constant  1972  dollars), 
payable  in  each  year  after  age  18,  which  the  Observed  differential  in  lifetime 
earnings  would  purchase.     These  annuity  equivalents,  incorporating  adjustments 
for  interoccupatiOnal  differences  in  the  costs  of  training  and  in  subsequent 
work  effort,   provide  an  index  of  the  relative  profitability  Of  alternative 
Occupations. 

The    results   Of   this    examination    are    entirely   consistent    with  the 
hypothesis  that  a  substantial  element  Of  pure  economic  rent  is  incorporated  in 
physician  earnings.     In  1977  the  adjusted  present  value  of  expected  lifetime 
earnings  of  physicians  exceeded  that  Of  incumbents  in  any  Other  Occupation, 
possibly  by  a3  much  as  50  percent.     Expressed  as  a  post-  age-  18  life  annuity 
payable  in  constant  1972  dollars,  the  excess  Of  the  representative  physician's 
earnings  Over   those  Of  the   average   professional,    technical   or  managerial 
worker  was  equivalent   to   an  annual   annuity  payment  Of  between  35.000  and 
$115,000. 

Perhaps  more   importantly,    the   statistical   evidence   indicates  that  the 
absolute  economic  status  Of  physicians  improved  substantially  Over  the  decade 
1967  to  1977,  while  that  Of  incumbents  in  virtually  all  Other  professional, 
technical    and  managerial   Occupations   deteriorated,    especially  after  11972. 
Nonphysician  health  professionals  (dentists,   podiatrists,  etc.)  constituted 
the  only  other  professional  occupation   in  which  significant    increases  in 
adjusted  earnings  were  Observed  over  this  decade. 

The  relative,  adjusted  economic  statuses  of  the  various  occupations  (as 
measured  by  the  implied  annuity  equivalents)  are  portrayed  in  Table  0.1  for 
the  years  1967,    1972  and  H977-     That  table,  however,   fails  to  indicate  the 
extreme  degree  of  the  developing  gap  between  physicians   and  Other  health 
professionals,  on  the  one  hand,  and  Other  professions.     Thus,   from  a  1957 
position  of  virtual  equality  with  lawyers,   even  on  the  basis  Of  the  most 
conservative  evidence  the  annuity  equivalent  Of  physicians  was  more  than  twice 
that  of  lawyers   in   1977,    and   may  have  been  substantially  greater  yet. 
Similarly,  the  annuity  equivalents  Of  nonphysician  health  professionals,  which 
in  1967  had  been  less  than  50  percent  Of  those  Of  lawyers,  exceedei  lawyers  by 
more    than    100    percent    in    1977-      Essentially,    earnings    in   the  other 
professional  and  related  Occupations  declined  significantly,   and  converged, 
over  the   decade,    while   earnings  Of  health   professionals,    physicians  and 
nonphysicians  alike,  increased  even  more  dramatically.     Thus,   even  adjusting 
earnings  for  differences  in  the  costs  (including  time)  required  for  education 
and  training  and  for  time  devoted  to  professional  activity,  the  investment  in 
physician  training  was  quite  profitable  in  the  1950s  and  has  become  even  more 
so  subsequently. 

While  basic  physician  training  is  found  to  be  highly  (almost  undoubtedly 
inordinately)    profitable,    physician  specialization  and   especially  surgical 
specialization   is  comparably  profitable.     Thus,    by  comparison   to  general 
practitioners,    adjusted    present   values  Of  expected   lifetime   earnings  Of 
surgical  specialists   are  generally  10  to  4-0  percent  greater.     In  terms  of 
annuity  equivalents,  the  surgical  specialist's  differential  earnings  are  worth 
between  $3,000  and  $H0,000  per  year  (constant  1972  dollars).     Pediatrics  i3 
the  only  specialty  in  which  adjusted  earnings  are  significantly  below  those  Of 
general  practice.     Adjusted  present  values  of  expected  lifetime  earnings  and 
associated  annuity  equivalents,  by  specialty,  are  presented  in  Table  0.2. 
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TABLE  0.1 

Oocupatidnal  Rankings  by  Annual  Annuity  Equivalents,  19S7-V977 


Extremely  High 
(  >$3,00Q) 

Very  High 

C$2, 000/53,000) 


11967 

Physicians 
Lawyers 

0th.  hlth.  prof. 


1  972 

Physicians 
Lawyers 

0th.  hlth.  prdf. 
Architects 


1977 

Phy3ici  ans 

0th.  hlth.  prof. 

Lawyers 


High 

($11,000/52,  0Q0) 


Me  an 


Oth.  man. ,  aimin. 
(-$1l,00Q/$  li.OQO)  Engineers 

Librar. ,  sdc.  sc . 
Life,  phy.  sc. 
Trade  managers 
Writers  st  al. 


Ldw 


Accduntants 


(-$2,0Q0/-$1I,0QQ)  Public  aimin. 

Oth.  tech. 
Eng.,  sc.  tech. 

Very  Ldw  Cdllege  faculty 

:  (-$3,OOQ/-$2,OQO)  Hlth.  tech. 


Extremely  Ldw 
(  <  -$3,000) 


Teachers 
Clergy 


Librar . ,  sdc .  sc . 
Bank  dfficers 
Oth.  man. ,  aimin. 

Math.  spec. 
Accduntants 
Engineers 
Hlth.,  ei.  aimin. 
Writers  et  al . 
Life ,  phy.  sc . 
Cdmputer  spec. 
Trade  managers 


Oth.  tech. 
Public  aimin. 
Eng.,  so.  tech. 
Cdllege  faculty 

Hith.  tech. 

Teachers 

Clergy 


Bank  dfficers 


Engineers 
Librar.,  sdc.  3C. 
Oth.  man.,  aimin. 
Math.  spec. 
Architects 
Hlth.,  ei.  aimin. 
Accduntants 
Cdmputer  spec. 
Traie  managers 
Life,  phy.  sc. 

Writers  et  al. 
Eng.,  sc.  tech. 
Public  aimin. 


Cdllege  faculty 
Oth.  tech. 
Teachers 


Hlth  tech. 
Clergy 
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TABLE  0.2  I 


Physician  Specialty  Adjusted  Lifetime  Earnings  and  Annuity  Equivalents 


Specialty 

PVA 

n. 

Ratio 

AN. 

WU 

Ratio 

to 

to 

GP 

GP 

Neurological  surgery 

(s) 

$620. 

4 

1 

.33 

$87111  ! 

B522. 

0 

1  . 

30 

$31144 

Orthopedic  surgery 

(s) 

501'. 

4 

1 

.29 

7629  ! 

$504. 

8 

11. 

27 

71' 63 

Cardiology 

Cm) 

592. 

5 

It 

.27 

71>47  ! 

595. 

1 

1  . 

25 

5637 

OpthalmOlOgy 

(s) 

538. 

6 

11 

.27 

6907  ! 

530. 

4 

1  . 

22 

5794 

0 to lo laryngology 

(s) 

555. 

5 

11 

.19 

5054  I 

548. 

7 

H. 

15 

401  9 

General  surgery 

(s) 

539. 

2 

1 

.16 

4156  ! 

539. 

8 

11. 

13 

3531 

Obstetrics/ gynecology 

(s) 

523. 

2 

1 

.14 

3535  I 

533. 

3 

1  . 

12 

3167 

Radiology 

(H) 

502. 

4 

1 

.03 

2094  ! 

500. 

9 

n. 

05 

1135H 

Allergy 

(M) 

501  . 

3 

1 

.03 

2029  I 

490. 

4 

1 . 

03 

760 

MEAN 

499. 

1 

1 

.07 

1I9Q5  ! 

499. 

9 

ii. 

05 

H293 

Pathology 

00 

493. 

0 

1 

.07 

11338  ] 

504. 

4 

i . 

06 

11543 

Dermatology 

00 

497. 

7 

H 

.07 

11828 

481! . 

7 

Ii. 

01 

270 

Internal  medicine 

(M) 

487. 

6 

1' 

.05 

11256 

491'. 

4 

1 . 

03 

812 

Urology 

(s) 

477. 

8 

11 

•  03 

7H1 

473. 

6 

V. 

00 

100 

General  practice 

(M) 

465. 

2 

1 

.00 

0 

476. 

9 

ii. 

00 

0 

Gastroenterology 

(M) 

465- 

0 

1 

.00 

-3 

472. 

2 

0. 

99 

-264 

Psychiatry 

(M) 

454. 

5 

0 

•  93 

-601 

445. 

7 

0. 

94 

-1  699 

Anesthesiology 

(H) 

447. 

6 

0 

•  96 

-935 

447. 

1 

0. 

94 

-1699 

Pei  iatrics 

(  m) 

412. 

4 

0 

.39 

-29  +  3 

41'3- 

6 

0. 

87 

-3534 

Note:  PYj,  PYy  denote  present  values  of  Lifetime  earnings,  adjusted  1 
(A/  and  unadjusted  (U)  for  hours-  of-  work  differences,  in  thousands  Of 
constant  1972  dollars.  ! 

AN.(  denotes  annuity  equivalent,  by  comparison  to  general  practice,  j 
corresponding  to  PV\  f  in  constant  1972  dollars.  • 

(S),  (H)  and  (M)  denote  surgical,  hospital-  based  and  medical 
specialties,  respectively. 
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3-       POLICY  IMPLICATIONS 

The  findings  of  this  stuiy  provide  substantial  support  for  proposal  policies 
which  would  reduce  subsidies  to  medical   training  anl  specialization  and  which 
would   attempt    to   reduce   levels  of  physician   fees    and   earnings.  Because 
physician  earnings   do  appear  to   incorporate   a  large  element  Of  pure  rent, 
interventions  could  be  implemented  in  such  a  manner  as  to  significantly  reiuce 
expenditure  On  physician  services  and  yet  avoid  uniesirable  responses  (e.g., 
increases  in  numbers  Of  procedures  performed  in  order  to  offset  reductions  in 
compensation  per  procedure). 

Perhaps  the  most   interesting  and   potentially  important   finding  of  the 
study  il3   that  the  market  confronting  the  individual  medical  practitioner  is 
indeed  extremely  noncompetitive.     Evidence  concerning  the  elasticity  Of  demand 
for  the  practitioner's  services  (i.e.,  the  degree  to  which  increases  in  price 
result    in   declines   in   patient   demands   for   services)    indicates    that  the 
physician's  demand  is  highly  inelastic.     While  this  inelasticity  permits  the 
physician  to  charge  high  fees  and  secure  supranormal  earnings,  it  also  offers 
substantial  scope  for  indirect  but  potentially  highly  successful  and  socially 
beneficial  intervention  into  the  market  for  physician  services.  Specifically, 
this   finding   indicates   that  even  relatively  modest  public   policy  actions 
designed  to  foster  competition  among  physicians  (or  between  physicians  and 
Other  potential    suppliers  Of  medical    services)    may  have   very  significant 
consequences  for  physician  fees  and  earnings.     Had  the  individual  physician 
been  found   to  be  in  a  highly  competitive  environment   ( vis-   a-  vis  other 
physicians),   with  high  earnings   due  only,    e.g.,    to   entry  barriers,  then 
attempts  to  increase  competition  would  have  little  immediate  effect.     In  fact, 
i!t   appears   that   even  small,    incremental   movements   to   reduce  institutional 
constraints  on  competition  between  physicians  may  lead  to  marked  reductions  in 
fees  and  in  the  economic  rents  incorporated  in  physician  earnings. 
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PART  0 
INTRODUCTION 


The  whole  of  the  advantages  of  the  different  employments  of  labour 
and  stock  must,  in  the  same  neighborhood,  be  either  perfectly  equal 
or  continually  tending  to  equality...     This  at  least  would  be  the 
case  in  a  society  where  things  were  left  to  follow  their  natural 
course,  where  there  was  perfect  liberty,   and  where  every  man  was 
perfectly  free  both  to  chuse  what  occupation  he  thought  proper,  ani 
to  change  it  as  often  as  he  thought  proper... 

Pecuniary  wages  and  profit,  indeed,  are  every-where  in  Europe 
extremely  different  according  to  the  different  employments  of  labour 
ani    stock.     But    this   difference   arises   partly   from  certain 
circumstances  in  the  employments  themselves,  which,  either  really, 
or  at  least  in  the  imaginations  of  men,   make  up  for  a  small 
pecuniary  gain  in  some,  and  counter-  balance  a  great  one  in  others; 
ani  partly  from  the  policy  of  Europe,  which  no- where  leaves  things 
at  perfect  liberty. 


Adam  Smith  (1776,  p.  99) 
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Chapter  1 

THE  MARKET  CONTEXT  OF  OCCUPATIONAL  CHOICE,  LABOR  SUPPLY  AND 

EARNINGS 

1.1      THE  CONCEPT  OF  LABOR  SUPPLY  IN  A  MARKET  FOR  PROFESSIONAL  SERVICES 
In  the  neoclassical  economic  representation  of  the  market  for  human  services, 
labor,  measured  in  standard,  time-  defined  units,  is  sold  at  a  fixed,  market- 
determined  price,   the  wage  rate.     Equilibrium  in  the  labor  market  is  then 
defined  as  a  state  in  which  the  quantity  of  labor  supplied  by  workers  is  equal 
to  the  quantity  of  labor  demanded  by  producers  at  the  prevailing  wage  rate. 

In  the  stylized  but  frequently-  employed  single-  commodity,  two-  factor 
model  of  the  economy,  this  conception  of  the  labor  market  is  quite  powerful, 
notwithstanding  its  simplicity.     Most  importantly,  it  permits  the  derivation 
of  the  relationship  between  factor  prices  and  marginal  productivities  and  of 
the  distribution  of  income  between  factors  of  production.     However,  in  it3 
application    in  more    disaggregated,    microeconomic    contexts,  substantial 
elaborations  of  the  basic  model  are  necessary  if  important  aspects  of  economic 
reality  are  to  be  captured.     Thus,  quite  significantly  for  present  purposes, 
it  ha3  been  necessary  to  recognize  efficiency  differences  between  time- 
denominated  units  of  labor,  developing  a  measure  of  labor  defined  in  terms  of 
"efficiency   unit3."     However,    the   essential   model    is    left  unchanged. 
Specifically,  the  basic  model  remains  one  in  which  labor  supplies  and  demands 
are  equated  in  a  competitive  market,  in  which  labor  supply  is  determined  by 
individual   preferences   (marginal   utilities  of  liesure  and   of  purchased 
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commodities)  and  in  which  labor  demand  is  determined  by  productivity  (values 
of  marginal  products,  or,   in  the  case  of  imperfectly-  competitive  output 
markets,  marginal  revenue  products). 

It  is  on  this  basic  model  of  the  labor  market  that  contemporary  human 
capital  theory  has  been  grafted.     In  its  simplist  form  human  capital  theory 
simply  introduces  one  source  (of  possibly  many)  of  efficiency  differences 
between  otherwise  comparable  units  of  labor.     In  what  can  be  characterized  as 
the  "labor-  augmenting"  human-  capital  model,  more  human-  capital-  intensive 
labor  is  simply  more  efficient  (constitutes  a  greater  number  of  efficiency 
units  of  labor  per  unit  of  time)  than  less  human-  capital-  intensive  labor. 
Per  efficiency-  unit  of  labor  supplied,  wages  of  labor  are  independent  of  the 
amount  of  human  capital  embodied  by  the  labor  supplier;  per  time-  defined  unit 
of  labor ,"  however,  the  more  human-  capital-  intensive  laborer  receives  a  wage 
which  is  higher  in  proportion  to  hi3  higher  productivity.     A  more  elaborate 
model  of  the  relationship  between  human  capital  ani  production  recognizes 
human-  capital-  intensive  labor  as  qualitatively  distinct  from  "raw"  labor, 
i.e.,   as  a  "third  factor"   in  production,  with  the  underlying  production 
function  exhibiting  less  than  perfect  substitutability  between  more  and  less 
human-  capital-  intensive  labor. * 

Maintaining   intact   the  basic   representation  of  a   competitive  labor 
market,  equilibrium  conditions  for  the  labor  market  can  be  utilized  to  derive 
equilibrium  conditions  for  investment  in  human  caapital.     In  the  labor- 
aumenting  model,  human  capital  investment  will  continue  up  to  the  point  that 
the  cost  of  a  marginal  increment  in  human  capital  is  just  equal  to  the 
additional  earnings  (productivity)   attributable  to   that  increase  in  human 

1  These  alternative  models  of  the  relationship  of  human  capital  to  production 
and  an  examination  of  their  implications  are  presented  in  Dresch  (1977). 
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capital.     If  all  individuals  are  equally  efficient  human-  capital  investors, 
then  in  equilibirum  all  labor  will  embody  identical  quantities  of  human 
capital;    individual  differences  in  efficiency  in  human  capital  formation  will 
imply  corresponding  differences  in  degrees  of  human-  capital  intensity.  In 
the  third-   factor  model   earnings  differentials  in  equilibrium  will  just 
compensate  the  marginal  individual  in  the  more  human-  capital-  intensive 
segment  of  the  labor  market  for  the  cost  of  his  human  capital  investment;  if 
all  individuals  are  equally-  efficient  human-  capital  investors,   then  each 
individual  will  be  indifferent  between  the  alternative  segments  of  the  labor 
market,   while  differences  in  human-  capital-  formation  efficiencies  will 
result  in  economic  rent3  to  inframarginal  individuals  in  the  human-  capital- 
intensive  segment  of  the  labor  market. 

At  a  relatively  high  level  of  abstraction  thi3  basic  human-  capital- 
augmented  labor  market  model,  in  both  variants,  remains  quite  powerful.  Thus, 
for  example,  it  provides  the  basis  for  an  overall  conception  of  the  economic 
role  of  education  and  of  other  forms  of  human  capital  formation  and  of  the 
economic  significance  (or  lack  of  significance)  of  human-  capital-  related 
differences  in  labor  earnings.     However,  its  relevance  to  an  understanding  of 
the  realities  of  a  highly-  differentiated  labor  market  is  severely  limited. 
This  is  due  in  part  to  the  fact  that  the  underlying  model  is  essentially 
static,  ignoring  processes  of  change  in  technology  and  in  the  composition  of 
labor  demand  and  failing  to  explicitly  recognize  the  time-  dimension  of  human 
capital  formation  and  utilization.     As  importantly,  however,   the  underlying 
assumptions  of  the  basic  model,  and  the  assumption  of  perfectly  competitive 
markets  (for  human  capital,  for  labor  and  for  output)  in  particular,  may  bear 
very   little   correspondence    to   reality.     On   both   counts,  significant 
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modifications  and  extensions  of  the  basic  model  are  required  if  it  is  to 
illuminate  the  realities  of  the  contemporary  labor  market,  including  the 
markets  for  medical  ani  other  professional  services. 

1.2      THE  MARKETS  FOR  PROFESSIONAL  LABOR  AND  FOR  PROFESSIONAL  SERVICES 
All   labor  demands  constitute  derived   demands,   dependent  upon  underlying 
demands  for  the  outputs  of  labor  (and  other)  inputs.     However,  in  the  usual 
representation  of  the  labor  market,  the  linkage  between  the  demand  for  output 
and  the  demand  for  labor  input  is  only  iniirect  and  impersonal.    The  supplier 
of  labor   is   aware   only  of  the   demand   of  employers  for   labor;  more 
specifically,  the  laborer  knows  only  the  wage  rate  offered  by  employers  for 
labor  posessing  specified  characteristics.    Similarly,  for  the  employer  little 
about  the  laborer  is  relevant  other  than  his  efficiency  in  production.  While 
the  output  of  the  employer-  producer  may  be  differentiated  from  that  of  his 
competitors,  except  in  specific  circumstances  (e.g.,  in  the  case  of  the  retail 
establishments  offering   a  particular  class  of  service  to   customers) ,  the 
differentiation    of    output     is    generally    unrelated     to  individual 
differentiations  in  labor  input. 

Perhaps    the   most    significant    characteristic    of    the    markets  for 
professional  services  and  for  professional  labor  Is  that  the  relationship 
between  the  demand  for  output  (service)  and  the  demand  for  professional  labor 
derived  therefrom  is  quite  direct  and  explicit.     As  Friedman  and  Kuznets 
(1915)  observed,  in  the  case  of  the  independent  professions  the  professional 
practitioner  appears  simultaneously  as  entrepreneur,  as  principle  supplier  of 
labor   to   the   firm   and   as   human  capital    investor.     While   the  direct 
relationship  between  service  demand  and  the  demand  for  labor  is  most  obvious 
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in  the  case  of  independent  professional  practices,   even  in  the  case  of 
employed  professionals  this  link  is  more  direct  and  explicit  than  in  the  usual 
model  of  the  labor  market. 

The  situation  of  the  professional  practitioner  is  essentially  defined  by 
the  fact  that  the  service  cannot  be  isolated  from  the  supplier  of  the  service. 
Services  of  different  professional  practitioners  are  differentiated  simply  by 
the  fact  that  they  are  provided  by  different  individuals.     All  of  the 
characteristics  of  the  practitioner  are  reflected,  in  a  manner  of  greater  or 
lesser  importance  to  the  consumer  of  the  service,  in  the  nature  of  the  service 
itself.     Thus,   the  market  for  the  individual  practitioner's  services  is  by 
definition   a   monopolistically-   competitive   market.     Thi3    fact  greatly 
complicates  the  characterization  of  the  demand  for  professional  labor. 

Strictly   speaking,    the   demand   for   labor   in   this   context  becomes 
indeterminate.     Assuming  for  the  moment  that  the  practitioner  is  inextricably 
tied  to  a  given  "employer"  (possibly  himself),  the  situation  is  in  fact  one  of 
bilateral  monopoly:    Trte  practitioner  is  the  sole  seller  of  his  service,  while 
the  firm  is  the  sole  buyer  (and  simultaneously  the  sole  seller  of  the  service 
to  "ultimate"   purchasers).     Although  the  obvious  solution  (for  levels  of 
output  and  service  prices)  is  one  of  joint  maximization,  the  distribution  of 
net  revenues  between  the  firm  and  the  pracititioner  is  indeterminate. 

The  "joint-  maximization  solution"  is  effectively  definitional  in  the 
case  of  the  independent  practitioner,  in  which  the  firm  and  the  practitioner 
are  one  and  the  same  entity.    However,  the  nature  of  this  particularly  simple 
case   suggests    the   probable   d_e   facto    character  of   the   more  general 
practitioner-  firm  relationship.     If  the  practitioner  is  viewed  as  selecting 
among  competiting  firms,  the  function  of  which  is  (a)  to  purchase  his  labor 
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services  and  (b)  to  sell  his  differentiated  professional  services,  then  the 
situation  in  effect  becomes  one  in  which  the  practitioner  is  for  all  practical 
purposes  independent.     In  his  role  as  entrepreneur  he  is  simply  selecting 
optimal  levels  of  inputs  other  than  his  own  labor,  given  the  demand  for  his 
service  by  purchasers  and  the  characteristics  of  the  production  function.  In 
short,  the  situation  is  one  of  individual  practitioner  maximization,  subject 
to  (a)  a  given  demani  function  for  his  service  output,  (b)  his  work-  liesure 
preferences  and  (c)  the  characteristics  of  supply  of  other  inputs  (including 
those  of  the  "employing"   firm).     Under  these  circumstances  there  is  no 
"professional  wage  rate"   but  rather  a  marginal   revenue  product  function 
subject  to  which  the  practitioner  maximizes  his  welfare. 

Human  capital  can  be  introduced  into  this  system  through  its  effect 
either  on  the  efficiency  of  the  practitioner  as  a  producer  of  services  or  on 
the  demand  function  for  these  services.     Thu3,  an  incremental  investment  in 
human  capital  might  result  in  an  increase  either  in  output  at  any  level  of 
input  or  in  price  at  any  level  of  output. 

Given    these   relationships,    it   is   possible   to   specify  equilibrium 
conditions  for  interoccupational  earnings  and  for  occupation-  specific  human 
capital  investment.     Thus,  conditional  on  choice  of  an  occupation  the  optimal 
level  of  investment  in  human  capital  can  be  determined,  with  investment  in 
human  capital  proceeding  to  the  point  that  the  marginal  revenue  product  of 
human  capital  equals  it3  marginal  cost.     Given  the  optimal  level  of  human 
capital    for  each   occupation,    in   equilibrium  interoccupational  earnings 
differentials  would   just  render  the  marginal  entrant  into  any  occupation 
indifferent  between  that  occupation  and  at  least  one  other. 
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Empirical  identification  of  any  equilibrium  state  in  this  type  of  system 
would  be  somewhat  problematic.    Because  of  differences  in  production  functions 
of  and  demand  functions  for  the  individual  practitioners'  services,  within  and 
between  occupations,  marginal  revenue  product  functions  might  vary  markedly. 
Due  to  these  differences,   levels  of  human  capital  investment  and  of  time 
devoted  to  service  provision  might  also  differ  significantly,  notwithstanding 
the  existence  of  an  equilibrium  state;  such  differences  would  be  compensated, 
for  marginal   individuals,    by  offsetting  differences   in  total  earnings. 
Depending  on  the  elasticities  of  demand  and  on  the  shape  of  the  production 
function,  individuals  would  be  distributed  systematically  over  occupations  on 
the  basis  of  unobserved  characteristics  of  their  utility  functions  in  the 
earnings-  work/liesure  space.     Thus,   individuals  for  whom  the  disutility  of 
work  rose  most  rapidly  would  be  concentrated  in  occupations  in  which,  ceteris 
paribus,  production  functions  exhibited  relatively  low  elasticities  of  output 
with  respect  to  practitioner  input  and/or  in  which  service  demand  functions 
exhibited  relatively  low  price  elasticities. 

The  situation  becomes  even  more  complex  when  external  constraints  on 
occupational    and   related    (e.g.,    human   capital    investment)    choices  are 
recognized.    Thus,  for  example,  monopoly  or  collusive  oligopoly  in  the  supply 
of  education  (or  other  human  capital  formation  activity)   and  occupational 
licensure   and   other   entry  restrictions   imposed   by  similarly  collusive 
professional    associations   and   unions,    enforced    in  each   case  by  legal 
sanctions,  may  result  in  interoccupational  earnings  differences  which  are 
difficult  to  distinguish  from  those  which  are  simply  compensatory  for  other 
differences  in  occupational  characteristics.     Thus,  equilibrium  in  this  type 
of  differentiated  labor-  cum-  service  market  becomes  a  very  allusive  concept. 


March  13,  1933 


Part  0  Chapter  V 


Page  0.1.8 

Notwithstanding  the  treacherou3ne33  of  the  terrain,  however,  there  are 
substantial  reasons  for  attempting  to  identify  the  degree  to  which  markets  of 
this  type  have  equilibrated,   especially  in  light  of  the  pervasiveness  of 
external  (e.g.,  public  policy)  constraints  on  market  functioning. 

1.3      PUBLIC  POLICY,  OCCUPATIONAL  BEHAVIOR  AND  EARNINGS 
While   an  understanding   of   the    processes   by  which   differentiated  and 
differentially-  interrelated   labor  markets  achieve  equilibrium  and  of  the 
characteristics  of  that  equilibrium  would  be  of  interest  in  any  event,  the 
fact   that   public   policy   interventions   significantly   influence  both  the 
processes  and  characteristics  of  market  equilibration  provides  a  compelling 
justification  for  a  serious  examination  of  the  markets  for  professional  labor 
and  professional  services.     Thus,  public  policy  is  influential  in  determining 
the  conditions  of  supply  of  education  and  training,  criteria  for  entry  into 
practice,  and  constraints  on  the  market  behavior  of  practitioners.  Moreover, 
having  determined,  to  a  large  extent,  the  nature  of  the  supply  of  professional 
labor  and  services,  public  policy  appears  again  as  a  significant  direct  or 
indirect  influence  on  the  demand  for  professional  services.     To  a  high  degree 
this  involvement  in  demand  i3  a  result  of  the  necessity  to  compensate  for  the 
influence  on  supply,  specifically  a3  constraints  on  supply  are  reflected  in 
the  level  and  structure  of  prices  and  in  the  differential  consumption  of 
professional  services  on  the  part  of  different  groups  of  consumers. 

Together,  public  policy  influences  on  the  demand  for  and  the  supply  of 
professional  services  largely  determine  market  outcomes,  including  earnings  of 
practitioners,  levels  of  consumption  of  professional  services  by  different 
classes  of  consumers,   and  the  private  and  public  costs  of  professional 


March  13,  1933 


Part  0  Chapter  1 


Page  3.1.9 

services.     An   understanding    of   these  market   outcomes,    therefore,  may 
contribute  significantly  to  the  evolution  of  public  policy. 

This  characterization  of  the  influence  of  public  policy  is  especially 
descriptive  of  the  market  for  medical  services.     On  the  one  hand,  public 
policy  has  virtually  defined  the  role  of  the  physician  vis  a  vis  other 
suppliers  of  medical  services,  has  determined  the  supply  of  physician  training 
(pre-  and  post-  graduate)  and  ha3  stipulated  and/or  enforced  constraints  on 
the  market   actions  of  medical   practitioners   (relating,    e.g.,    to  price 
determination,  advertising  and  utilization  of  other  medical  services).    On  the 
other  hani,  public  policy  has  served  to  determine  the  demand  for  physician  and 
other  medical  services,  either  indirectly  (e.g.,  through  the  tax  treatment  of 
expenditures  for  alternative  types  of  medical   and   related   services)  or 
directly  (e.g.,    through  direct  subsidies  to  consumers  and   through  direct 
public  supply  of  particular  classes  of  medical  services). 

It   is  beyoni   the  scope   of  this   study  to  consider  in  detail  the 
justifications  and  rationalizations  which  have  been  offered  for  public  policy 
influences  on  the  supply  of  medical  services.    Clearly,  however,  public  policy 
interventions  have  served  to  restrict  supply  and  to  reduce  competition  among 
practitioners,  creating  the  conditions  which  have  called  forth  public  policy 
interventions  which  have  been  designsd   to   influence  demand.  Together, 
policies  influencing  supply  and  demand  have  served  largely  to  determine  the 
level  ani  configuration  of  medical  services  consumed  and   the  level  and 
structure  of  practitioner  prices  and  earnings. 

Especially  in  light  of  the  influence  of  policy  constraints  on  conditions 
of  medical  service  supply,  it  is  critical  that  demand-  influencing  policies 
take  into  account  the  unique  characteristics  of  the  market  for  medical 
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services.    This  is  not  simply  "another  market"  providing  services  the  demand 
for  which  is  of  public  policy  interest.     Any  attempt  to  augment  or  influence 
the  structure  of  demand  must  consider  characteristics  of  supply  and  the 
determinants  of  ultimate  market  outcomes. 

Specifically,   it  is  possible  that,   in  the  context  of  constraints  on 
supply,  efforts  to  influence  demand  may  simply  result  in  changes  in  levels  of 
practitioner  prices  and  earnings,  with  little  ultimate  impact  on  the  level  or 
even  composition  of  consumption.     Recognizing  the  likelihood  of  this  outcome 
of  public   policy   action,    an    increasingly   common   component   of  public 
intervention  has  been  the  attempt  to  constrain  practitioner  pricing  and 
related  decisions.    Movement  in  this  direction,  however,  requires  a  degree  of 
knowledge  of  actual  and  potential  market  outcomes  unnecessary  in  the  case  of 
interventions  into  more  conventional  markets.     It  becomes  necessary  not  only 
to  guage  current  market  outcomes  (e.g.,  identify  elements  of  economic  rent  in 
practitioner  earnings)  but  also  to  anticipate  responses  to  variously  specified 
constraints  on  practitioner  behavior. 

The  primary  purpose  of  thi3  study  is  to  provide  a  detailed  assessment  of 
current  market  outcomes,   identifying  differentials  in  returns  to  alternative 
occupational  investments.    Such  information  constitutes  a  sine  qua  non  for  any 
effort  to  constrain  practitioner  behavior  ani  reduce  levels  of  economic  rent 
in   particular  occupations   and   occupational    specialties.     Beyond  3imply 
documenting  differentials  in  returns  and  the  existence  of  economic  rents, 
however,  the  study  attempts  to  identify  conditions  of  demand  confronting  the 
individual  practitioner  which,   in  the  first  instance,   make  possible  the 
command  of  these  economic  rents.     These  conditions  of  demand  will  reflect 
underlying  constraints  on  the  market  functioning  and  will  provide  the  focus 
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for  and   determine   the  effects  of  public   policy  interventions  designed 
simultaneously  to  alter  the  level  and  composition  of  consumption  and  to  avoid 
increases  or  achieve  reductions  in  levels  of  economic  rents. 
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CONCEPTUAL  FRAMEWORK  AID  THEORETICAL  ISSUES 


After  ten  years  of  work  on  earnings  functions,  all  we  haze  is  a  dim 
light  at  the  end  of  a  tunnel :  everyone  has  been  wrong  ani  everyone 
has  been  right  because  the  problem  has  proved  to  be  more  complicated 
than  wa3  originally  imagined. 


Mark  Blaug  (1  976,  p.  845) 
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Chapter  I1 

WORK  EFFORT  AID  RETURNS  TO  OCCUPATIONAL  CHOICE 


1 . 1      THE  ISSUE  OF  WORK  EFFORT,  OCCUPATIONAL  CHOICE  AND  BEHAVIOR 
Even  before  the  proliferation  of  studies  of  the  returns  to  occupational  choice 
under  the  rubric  of  contemporary  human  capital  theory,  a3  grounded  in  the  work 
of  Mincer  (195B),  Schultz  (i960)  and  Becker  (1964),  professional  practice  was 
recognized  as  a  distinct  ani  possibly  unique  subject  of  micro economic  stuiy. 
A3   alraaiy  noted,    a3   early  as   194-5,   Friedman  and  Kuznets  portrayed  the 
economics  of  independent  professional  practice  as  an  intersection  of  the 
theory  of  the  firm  and  of  labor  economics,  with  the  professional  practitioner 
simultaneously  playing  the  roles  of  entrepreneur,  of  principle  supplier  of 
labor  to  the  firm,  and  of  human  capital  investor.     However,  because  interest 
has  focused  primarily  on  the  human  capital  investment  aspects  of  professional 
training,    the  analytical   complexity  and    richness   associated   with  thi3 
juxtaposition  of  roles  generally  has  not  been  recognized  or  exploited  in  the 
literature. 

With  the  notable  exception  of  Reinhardt  (l'975),  who  was  concerned  with 
the   composition   of  nonprofessional    inputs   into    professional  (medical) 
practice,   previous  studies  have  been  preoccupied  with  the  estimation  of 
returns  to  professional  training  and  the  choice  of  a  professional  career. 
Fundamental  to  such  estimates  is  the  concept  of  the  "earnings  function," 
relating  earned  income  to  its  determinants.     From  a  very  simple  formulation, 
on  the  basis  of  which  rates  of  return  to  schooling  could  be  directly  derived, 
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theoretical  development  especially  and  empirical  application  to  a  leaser 
extent  have  involved  the  progressive  generalization  of  the  earnings  function 
to  incorporate  such  complex  factors  as,  e.g.,  postschooling  investment  in  and 
obsolesence  and  depreciation  of  human  capital. 

Variations  in  work  effort  have  provided  a  relatively  recent  focu3  of 
interest  in  this  context.     Adjustments  for  these  variations,  however,  have 
been  grafted   rather  simplistically  onto   the   existing   earnings  function 
analyses,  without  concern  for  such  potential  complicaions  as,  e.g.,  systematic 
variations  in  income-leisure  preferences,   the  possible  nonlinearity  of  the 
relationship  of  earnings  to   hours  of  work  and   the  effects  of  age  and 
experience  on  the  returns  to  work  effort  in  alternative  occupations. 

These  lacunae  in  the  analysis  of  returns  to  occupational  choice  as 
modified  by  variations  in  work  effort  provide  the  primary  motivation  for  the 
present  3tudy.     The  conceptual  importance  of  accounting  for  hours  of  work 
differentials  in  assessing  returns  to  huuan  capital  investment  was  first 
stre33ei  by  Lindsay  (1971),   who  demonstrated   that,  on  the  assumption  that 
leisure  is  a  normal  good,  the  observed  income  differential  associated  with  a 
human  capital  investment  overstates  the  return  to  that  investment.     Thi3  is 
true  because  the   investment   serves  to   increase  the  wage   rate  (price  of 
leisure),   thus  inducing  a  substitution  of  work  (and  hence  consumption  of 
purchased  goods  and  services)    for  leisure.     Some  fraction  of  the  income 
differential  then  represents  not  a  return  to  the  human  capital  investment  per 
se,  but  rather  compensation  for  the  additional  work  effort  induced  by  the 
increased  wage  resulting  from  the  investment. 

The  empirical  significance  of  the  adjustment  of  earnings  differentials 
for  variations  in  hours  of  work  ha3  been  demonstrated' by  Eckaus  ( 1  973 ) » 
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examining  returns  to  years  of  schooling,   and  Lindsay  ( 1' 973 ) •   focusing  on 
returns    to   physician   training.     Sloan   C 1 976 )    has   seriously  questioned 
Lindsay's  conclusion  that  medical   training  represents,   at  best,   an  only 
marginally   profitable    investment    if    appropriate    adjustments    for  work 
differentials  are  made,  arguing  that  this  result  derived  from  a  substantial 
overestimate  of  physician  hours  relative  to  hours  of  work  in  comparison 
occupations.     However,    the  basic    thrust  of  Lindsay's  argument  has  been 
generally  accepted.     Thus,    for  example,    Sloan  and   Feldman   ( I1 977 )  have 
incorporated  an  hours-of-work  adjustment  in  applying  Rosen's  C 1 977 )  human 
capital  model  to  the  estimation  of  the  rate  of  return  to  medical  training. 

1.2      THE  CONCEPTUAL  COMPLEXITY  OF  HOURS-  OF-  WORK  ADJUSTMENTS 
As  Lindsay  ha3  observed,  the  adjustment  of  earnings  for  differences  in  work 
effort  across  occupations  inevitably  confronts  what  is  essentially  an  index 
number  problem.     Assume  that  the  wage  rate  (per  hour)  is  higher  in  occupation 
i  (e.g.,  medicine)  than  in  comparison  occupation  j  (e.g.,  college  teaching) 
and  the  observed  hours  of  work  are  also  higher  in  i  than  in  j .  ^  If  the  returns 
to  occupational  choice  i  are  estimated  on  the  basis  of  an  upward  adjustment  of 
earnings  in  j  by  the  ratio  of  hours  in  i  to  hours  in  j  (a  Paasche  index),  then 
real  returns  will  be  unambiguously  overestimated,  while  a  Lespeyre  index 
(adjusting  earnings  in  i  downward  by  the  ratio  of  hours  in  j  to  hours  in  i) 
will  generally  underestimate  returns. 


Although  the  latter  is  not  a  necessary  consequence  of  the  former,  as,  for 
example,  if  the  individual  labor  supply  function  is  backward -bending  (the 
income  effect  of  the  higher  wage  rate  outweighs  the  substitution  effect) ,  it 
can  be  demonstrated  that  the  relationship  between  the  wage  rate  and  hours  of 
work  is  necessarily  positive  if  all  labor-cum-human-  capital  markets  are  in 
long-run  equilibrium  (in  which  case  there  is  no  income  effect). 
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Even  apart  from  thi3  complexity,  however,  the  adjustments  proposed  by 
Lindsay  and   employe!,   e.g.,   by  Eckaus,    Lindsay  and   Sloan  and  Feldman, 
effectively  rest  on  several  highly  restrictive  but  implicit  assumptions. 
Specifically,    the    proportionate    adjustment   of   earnings    requires  the 
assumptions  that 

1.  the  number  of  hours  worked  is  freely  variable  by  the  individual,  i.e., 
institutional  rigidities  do  not  constrain  the  amount  of  time  ievotei  to 
work; 

2.  relative   hours   worked    in   alternative   occupations   do   not  vary 
systematically  over  the  working  lifetime; 

3'     individual   preferences  for   income  versus   leisure   do  not  differ 
systematically  across  occupations;  and 

4.  the  wage  rate  is  (a)  given  and  (b)  constant,  i.e.,  earnings  are  a 
linear  function  of  hours  worked,  with  equality  of  the  average  and 
marginal  wage  rates. 

If  any  one  of  these  assumptions  is  violated,  the  conventional  adjustments  for 

interoccupational  hours  of  work  differentials  are  inappropriate. 

With  reference   to  medical   practice   and   to   a   range  of  reasonable 
comparison  occupations  the  first  assumption,  of  freely  variable  hours  of  work, 
is  probably  not  unreasonable,   although  constraints  may  be  encountered  in 
particular  employment  settings.     However,  if  the  employment  setting  is  itself 
subject  to  choice,  if  the  option  of  a  setting  in  which  hours  are  variable  is 
available,   and  if  intraoccupational  markets  are  in  equilibrium,   then  no 
qualification  is  required  in  this  dimension. 

The  second  assumption,  of  lifecycle-constancy  of  relative  hours  in  the 
alternative  occupations,    is   implicit   in  the  utilization  of  mean  hours, 
uncontrolled  for  age  or  experience,  in  the  available  empirical  estimates  of 
the   hours  adjustment   factors.     Given   the   inversely  exponential  weight 
associated  with  differential  earnings  accruing  further  in  the  future,  an 
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observed  mean  differential  in  hours  will  have  a  greater  effect  on  returns  the 
greater  the  degree  to  which  it  is  concentrated  in  the  early  phase  of  the 
working  lifetime.     This  effect,  however,  will  not  be  be  reflected  in  the 
adjusted  estimates  available  in  the  literature.     Superf ically,   it  might  be 
thought  that  use  of  age-  or  experience-specific  hours-of-work  adjustments 
would  have  only  second-order  consequences  for  estimated  returns.    However,  if 
the  lifecycle  profile  of  work  effort  (and  a3  discussed  below,  of  returns  to 
work  effort)  varies  significantly  across  occupations,  the  effects  may  Indeed 
be  substantial.    Moreover,  if  age-experience  distributions  of  personnel  differ 
markedly  across  occupations,  then  significant  differences  in  observed  mean 
hours  would  be  consistent  with  identical  lifecycle  profiles  of  work  effort, 
raising    the    possibility   that    the    conventional   mean-hours  adjustments 
incorporate  serious  biases. 

The  third  assumption,  of  the  absence  of  systematic  variations  across 
occupations  in  preferences  in  the  income-work  (leisure)  space,  is  also  subject 
to  serious  question.     Specifically,  an  earnings  differential  which  would  just 
compensate  one  individual  for  the  cost  of  a  human  capital  investment  which 
increases  his  wage  rate  will  imply  a  surplus  for  an  individual  whose  marginal 
disutility  of  work  rises  less  rapidly  with  an  increase  in  hours.  Thus, 
interpersonal   variations   in   the  disutility  of  work  will  be  reflected 
systematically  in  occupational  choices.    As  a  result,  adjustments  of  earnings 
for  hours  differentials  across  occupations  will  result  in  biased  estimates  of 
real  earnings  differentials.     If  all  labor-cum-human-  capital  markets  were  in 
perfectly-competitive,  long-run  equilibrium,  then  the  marginal  entrant  into 
any  occupation  would  be  at  least  as  well  off  in  that  occupation  as  in  any 
other,   and   only  inframarginal   individuals  would  receive  rents,  although 
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positive  or  negative  net  returns  might  be  indicated  by  the  conventional 
hours-ad  justed  earnings  differentials.    However,  if  restrictions  on  entry  into 
alternative  occupations  exist,    then  these  conventional   adjustments  might 
disguise  the  existence  of  substantial  rent3  even  at  the  margin  if  preferences 
differ  significantly  across  occupations. ^ 

The  final  assumption,  of  a  constant  marginal  (equal  to  average)  wage,  is 
highly    suspect,    especially    in    the    independent    or    quasi- independent 
professions.     This  assumption  rests  on  a  conception  of  a  market  in  which 
labor,  in  time-defined  units,  is  exchanged  for  earnings  at  a  fixed  wage  rate, 
implying  that  earnings  are  a  strict  linear  function  of  the  number  of  unit3 
sold.     In  fact,  earnings  in  many  occupations  are  a  complex  function  of  own 
time  and  other  inputs  subject  to  individual  control.    While  this  is  explicitly 
the  case  in  independent  practice,  e.g.,   in  medi3ine  or  law,   even  in  many 
ostensible    "employee"     situations    this    variable    marginal  earnings 
characterization  often  applies,  at  least  in  the  intermediate  run.3 


It  is  not  obvious,   a  priori,   that  systematic  differences  in  preferences 
which  would  be  observed  in  the  absence  of  entry  restrictions  would  also  be 
observed  in  the  face  of  such  restrictions.    Thi3  would  be  the  case  only  if 
selection  criteria   for  rationed   entry  were   correlated   with  individual 
income-leisure  preferences.  However,  if  the  "gate-keepers"   act  so  as  to 
maximize  the  aggregate  real  rent3  to  the  occupations  members,  then  they  will 
systematically  select  entrants  on  the  basis  of  these  preferences.    The  same 
effect  may  be  achieved  indirectly.     Thus,  if  the  probability  of  obtaining 
entry  is  contingent  on,  e.g.,  academic  performance,  if  academic  performance 
is  a  function  of  time  devoted  to  study,  and  if  time  devoted  to  study  i3  • 
associated  with  or  reflects  the  marginal  disutility  of  work,  then  successful 
applicants  for  entry  will,  on  average,  exhibit  lesser  disutility  associated 
with  work  than  will  unsuccessful  applicants  or  non- applicants. 

For  example,   earnings  of  academic  faculty  might  be  a  linear  function  of 
publications,  measured,   e.g.,   in  pages.  But  if  pages  produced  per  hour 
decline  with  increases  in  hours,  then  the  marginal  wage  rate  of  the  academic 
will  decline  and  will  be  les3  than  his  average  wage  rate. 
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Several  sources  of  a  declining  marginal  wage  rate  can  be  suggested. 
First,  individual  efficiency  may  decline  with  an  increase  in  hours  of  work,  as 
reflected  in  a  declining  marginal  product  of  labor.     Second,  observed  total 
earnings  may  incorporate  a  significant  fixed  component,  or  rent,  independent 
of  hours  of  work  and  output.    This  would  be  the  case,  for  example,  in  a  group 
practice  in  which  the  earnings  of  a  senior  member  include  an  essentially  fixei 
element  based   upon   the   earnings  of  the  group  as  a  whole,    or  in  an 
institutionally-based  practice  in  which  a  salary  or  retainer  is  supplemented 
by  fees  for  services  provided.     On  either  of  these  counts,  the  average  wage 
rate  would  decline  with  increases  in  hours,   lending  a  downward  bias  to 
hours-adjusted  estimates  of  interoccupational  earnings  differentials. 

A  third  source  of  average-marginal  wage  differences  emerges  when  earnings 
are  recognized  as  a  function  not  only  of  own  time  but  also  of  other  inputs. 
If  these  other  inputs  are  perfectly  divisible  and  freely  variable  at  fixed 
market  prices,  then  variations  in  the  marginal  wage  rate  will  be  observed  only 
if  the  production  function,   relating  "output"   (gross  income)   to  input3, 
exhibits  increasing  or  decreasing  returns  to  scale  or  is  nonhomogeneou3  with 
respect  to  soue  or  all  inputs.    If,  in  addition,  markets  for  other  inputs  are 
imperfectly  competitive,    i.e.,   if  the  quantities  of  these   inputs  can  be 
increased  only  at  increasing  prices,  or  alternatively,   if  these  inputs  are 
subject  to  indivisibilities,  then  net  income  might  well  rise  more  or  less  than 
proportionately  with  increases  in  hours. 

Finally,    if   the  market   for  the   individual's  output   (services)  is 
imperfectly  competitive,  then  the  marginal  revenue  product  of  hours  of  work 
will  decline  even  if  none  of  the  factors  discussed  above  serves  to  introduce  a 
dissrepancy  between  marginal  and  average  wage  rates.     Consider,  for  exanple. 
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an  extreme  case  in  which  the  production  function  exhibits  constant  returns  to 
scale  with  respect  to  hours,  but  the  elasticity  of  demand  is  (minus)  unity;  in 
this  case  the  marginal  wage  rate  would  be  zero  at  all  levels  of  hours.  In 
general,  the  marginal  wage  will  decline  more  rapidly,  the  lower  the  elasticity 
of  demand. 

The  possibility  of  inequality  of  average  and  marginal  wage  rates  and  of 
systematic  interoccupational  variations  in  utility  functions  and  in  lifecycle 
patterns  of  work  effort  casts  serious  doubt  on  the  validity  of  available 
estimates  of  returns  to  professional  training  and  specialization.  However, 
any  attempt  to  incorporate  these  considerations  into  empirical  analysis  must 
confront   a  nunber  of  difficult   theoretical   and   statistical   issues,  as 
discussed  in  the  following  chapter  and  in  the  appendices  to  this  study. 
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Chapter  2 

MEASURING  THE  RETURN  TO  OCCUPATIONAL  CHOICE 

2.1      THE  NATURE  OF  AN  OCCUPATIONAL  INVESTMENT  AND  THE  APPROPRIATE  MEASURE  OF 
THE  RETURN 

Internal  rates  af  return  represent  the  most  commonly  presented  measures  of  the 
gains  or  losses   associate!   with  occupational   choice.     However,  because 
occupational  choices  are  exclusive,  discreet  and  noncontinuous,  these  measures 
can  be  argued  to  be  of  little  relevance.     The  internal  rate  of  return,  in 
other  words,   i3  appropriate  only  in  the  context  of  continuously  variable 
investment,  in  which  case  the  rational  individual  will  invest  up  to  the  point 
at  which  the  marginal  internal  rate  of  return  is  equal  to  the  interest  rate 
available  on  alternative  investments  involving  comparable  risk. 

A  more  appropriate  measure  of  returns  in  the  present  context  is  provided 
by  the  capital  value  of  the  choice  of  occupation  i  over  occupation  j,  i.e.,  by 
the  present  value  of  all  earnings  differentials  between  occupations  i  and  j. 
This  represents,  in  effect,  the  initial  wealth  an  individual  would  be  willing 
to   sacrifice  in  order  to  obtain  title  to   the  occupation  i   rather  than 
occupation  j  earnings;  if  negative,  this  capital  value  is  the  increment  in 
initial  wealth  which  would  compensate  the  individual  for  the'  foreclosure  of 
occupation  j  and  forced  entry  into  i. 

In   general,    capital   values   of  and    internal   rates   of  return  to 
occupational  choice  will  lead  to  qualitatively  similar  conclusions  concerning 
the  relative  desirability  of  alternative  occupations.     However,    in  many 
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circumstances  internal   rates  of  return  will   provide  a  highly  distorted 
picture.     Thus,  earnings  in  one  occupation  may  be  slightly  above  earnings  in 
another  at  all  points  in  the  working  lifetime,  while  the  costs  of  occupational 
entry   (time   and   out-of-pocket   costs)    may  be   identical.     Under  these 
circumstances,  the  net  internal  rate  of  return  to  the  choice  of  the  first 
occupation  will  be  infinite,  although  the  capital  value  (while  positive)  may 
be  small. 

Thi3  type  of  distortion  will  be  particularly  serious  in  any  comparison  of 
three  or  more  occupations.    For  example,  if  the  costs  of  entering  the  first  of 
the  above  occupations  rather  than  a  thiri  alternative  are  high,  the  internal 
rate  of  return  to  that  choice  may  be  relatively  low,  although  the  net  capital 
value  may  be  high.     Thus,  if  the  two  alternatives  were  ranked  according  to 
their  desirability  relative  to  the  first,  the  internal  rates  of  return  would 
indicate  that  the  first  was  vastly  superior  to  the  second  but  only  30mewhat 
superior  to  the  third.     In  fact,  as  indicated  by  the  capital  values,  the  first 
i3  only  marginally  preferrable  to  the  second  but  substantially  better  than  the 
third.     In  short,  a  relatively  lower  rate  of  return  on  a  large  investment  is 
preferrable  to  an  extremely  high  (even  infinite)  return  on  a  small  (or  zero) 
investment.     Thi3  i3  precisely  why  the  internal  rate  of  return  i3  misleading 
as  an  indicator  of  returns  to  occupational  choice,  where  investments  are 
discrete  and  discontinuous. 

Competitive  equilibrium  in  the  labor  and  professional  services  markets 
can  be  easily  defined  in  terms  the  capital  values  Of  Occupational  choices. 
Discounting  appropriately  defined  net  earnings  differentials  (as  discussed 
below)    at   a  rate  equal   to    the   interest   rate  which  could  be  earned  on 
alternative   investments   Of  comparable  risk  (as   also   discussed   below),  a 
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competitive  equilibrium  relationship  between  earnings  in  any  two  occupations 
will  exist  when  the  net  capital  value  of  the  choice  of  either  over  the  other 
is  zero.    Hence,  the  magnitude  of  the  net  capital  value  (positive  or  negative) 
is  an  indicator  of  the  degree  of  departure  from  competitive  equilibrium, 
indicating  the  existence  of  either  (a)    temporary  disequilibrium  or  (b) 
departures  from  the  perfectly  competive  norm.     Thus,  estimates  Of  net  capital 
values  represent   the  point  Of  departure   for  further  analysis,   not  the 
conclusion  of  the  analysis.     Only  if  the  net  capital  values  (plus  or  minus  a 
reasonable  margin  of  error)  are  found  to  be  zero  is  there  nothing  else  to 
explain.     The  finding  of  substantial  net  capital  values  requires  that  an 
explanation  for  the  departure  from  competitive  equilibrium  be  sought. 

2.2      ELEMENTS  IB  THE  DERIVATION  OP  NET  CAPITAL  VALUES 

In  order  to  compute  the  capital  value  of  the  choice  of  one  occupation  over 
another,   it  is  necessary  to  specify  (l)  the  precise  monetary  streams  to  be 
discounted,  (2)  the  period  over  which  these  streams  are  to  be  evaluated,  (3) 
the  appropriate  treatment  of  mortality  differentials,  and  (4.)  the  discount 
rate. 

2.2.1      Definition  Of  the  Earnings  Streams 

In  this  study,  in  which  the  focus  is  on  returns  to  professional  training,  the 
relevant   streams   are   either  earnings  or  earnings  net  Of  Out-of-pOcket 
schooling  costs  (positive  or  negative).     In  the  first  case,  the  result  is  an 
estimate  of  the  gross  capital  value  of  the  occupational  choice;  in  the  second 
the  net  capital  value  is  estimated.    Note  that  Out-of-pOcket  schooling  costs 
do  not  include  foregone  earnings  (already  incorporated  in  the  gross  capital 
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value  estimates,   as  discussed  below)  but  do  include  (with  positive  signs) 
tuition,  fees,  books,  supplies,  etc.,  and  (with  negative  signs)  scholarships 
ani  fellowships,  grant-equivalents  of  educational  loan  subsidies,  etc.    If  the 
net  social  (rather  than  private)  capital  value  were  to  be  determined,  all 
subsidies  to  schooling  would  be  included  in  the  measure  of  Out-of-pOcket 
schooling  costs.    With  several  important  exceptions,  relating  to  the  effect  on 
net  private  capital  values   to   a  shift  Of  "full  cost"    tuition  and  the 
elimination  of  schooling  related  subsidies,  the  present  analysis  is  restricted 
to  private  out-of-pOcket  schooling  expenses  as  conventionally  defined. 

In  principle,   net  private  capital   values  should  be  determined  by 
discounting  posttax  earnings  differentials,  while  net  social  capital  values 
would  discount  pretax  earnings  differentials.     On  the  basis  of  substantial 
evidence  (Pechman  and  Oscner,    1974)  that,   at  upper  income  levels,  average 
effective  income  tax  rates  are  remarkably  invariant  with  respect  to  income, 
the  present  analysis  utilizes  pretax  earnings.     Because  Of  the  invariance  Of 
the  average  effective  tax  rate,  this  will  affect  Only  the  magnitude,  not  the 
sign,  of  the  estimated  net  capital  values,  and  market  equilibrium  will  still 
be  indicated  by  a  zero  net  capital  value  associated  with  the  choice  Of  any  One 
Occupation  over  any  Other.     The  appropriate  margin  Of  error  around  zero  will, 
Of  course,  be  magnified  (by  the  reciprocal  Of  One  minus  the  tax  rate). 

2.2.2     Definition  Of  the  "Working"  Lifetime 

The  period  over  which  earnings  net  Of  Out-of-pOcket  schooling  cOst3  are 
discounted  is  defined  to  include  the  schooling  period.    Because  the  focus  here 
is  primarily  on  professional  occupations,  broadly  defined,  a  minimum  Of  high 
school   graduation   is   assumed    in   all   Occupations.     Therefore,    in  the 
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interoccupational  analysis  earnings  net  Of  schooling  costs,  commencing  at  age 
19.  are  discounted  to  age  18,  the  assumed  age  Of  high  school  graduation. 

Discounting  earnings  in  the  alternative  occupations  to  a  common  age 
explicitly  takes  into  account  foregone  earnings  costs  associated  with  the 
choice  Of  One  Occupation  over  the  other:     If  it  is  assumed  that  prior  to  the 
completion  Of  the  schooling  Or  training  period,  earnings  are  in  fact  zero, 
i.e.,  if  YNia  »  0  far  an  a  £  L  +  Fit  where  ?t  is  the  years  Of 
schooling  required  after  age  L  (the  lower-bound  of  the  working  lifetime,  e.g., 
age  18)  for  entry  into  profession  i,   then  differential  foregone  earnings 
associated  with  the  choice  of  profession  i  over  profession  j  will  have  been 
incorporated  in  the  estimates.     Also,  since  foregone  earnings  differentials 
have  been  taken  into  account,  in  the  absence  Of  subsidies  no  adjustment  Of  the 
resulting  estimates  is  required  for  room,  board  and  other  living  costs  Over 
the  schooling  or  training  period.     Thus,  as  discussed  above  the  net  capital 
value  Of  the  choice  of  i  Over  3  can  be  obtained  simply  by  deducting  from  the 
gross  capital  value  Only  the  present  value  Of  the   differential  cOsts  Of 
schooling  per  se  (out-cf-pOcket  c0st3  Of  tuition,  fees,  books,  etc.,  net  Of 
grant  aid).     TO  the  degree  to  which  room  and  board  costs  are  subsidized.  Of 
course,  the  present  value  Of  these  subsidies  should  be  treated  as  a  negative 
cost  Of  schooling. 

In  principle,  the  issues  raised  by  differential  patterns  Of  retirement 
across  Occupations  3hOuld  be  addressed.     If  retirement  represented  a  purely 
voluntary  action,  with  reference  to  which  external  forces  were  neutral,  then 
the  issue  of  retirement  would  become  a  special  case  Of  the  larger  issue  Of  the 
determination  Of  work  effort  (hours  Of  work)  discussed  previously.  Clearly, 
however,  retirement  is  not  invariably  voluntary,  ani  external  constraints  are 
greater  and  more  prevalent  in  some  Occupations  than  in  Others. 
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Fortunately,  as  a  practical  matter  these  issues  can  be  sidestepped  since 
their   resolution  will   have  little   impact  On   the  resulting  estimates. 
Discounting  earnings  differentials  to  age  18,  the  weight  given  to  earnings  at 
more  advanced  ages  is  extremely  small,  especially  when  mortality  probabilities 
are  taken  into  account.    For  example,  with  a  discount  rate  Of  five  percent,  a 
One  dollar  difference  in  earnings  at  age  70  would  have  an  age  18  present  value 
Of  Only  eight  cents,  and  if  the  survival  probability  is,  e.g.,  0.75,  this 
would  be  reduced  to  six  cent3.     Thus,   the  net  capital  value  estimates  are 
dominated  by  earnings  differentials  at  younger  ages,  rendering  the  estimates 
quite  insensitive  to  variations  in  the  terminal  year  Or  the  precise  treatment 
Of  retirement  probability  differentials.    FOr  present  purposes,  a  retirement 
age  Of  70  is  assumed  for  all  occupations. 

Since   variations   in  hours  Of   work,   Over  Occupations  and,  within 
Occupations,    Over   the   lifecycle,    are    taken   into    account,    with  hours 
asymptotically  approaching  zero  with  increases  in  age  in  most  Occupations,  and 
in  light  Of  the  freedom  available  in  m03t  professions  to  continue  active 
practice  to  extremely  advanced  ages,  the  mOst  legitimate  treatment  wOuld  be  to 
ignore  retirement  altogether  and  to  take  into  account,  in  addition  to  the 
occupation-specific  age-hOurs  relationship,  Only  the  effects  Of  mortality. 
Given  the  low  weights  attached  to  earnings  at  advanced  ages,   this  is  the 
procedure  which,  d_e  facto,  has  been  employed. 

2.2.3      Incorporation  Of  Mortality  Adjustments 

Mortality  differences   themselves,    however,    raise   serious   issues.  Vhile 
mortality  rates  are  generally  significantly  lower  in  professional  Occupations 
than  for  the  population  at  large,   great  differences  are  Observed  across 
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professions.    FOr  example,  age-specific  death  rates  Of  physicians  are  almost 
30  percent  greater  than  those  Of  college  faculty,  at  least  between  the  ages  Of 
25  ani  55  •    The  critical  issue  is  whether  these  Occupation-specific  mortality 
adjustments    should   be    incorporated    in   the    estimation   Of  returns  to 
Occupational  choice.     If  the  entire  difference  in  mortality  experience  were 
attributable   to   Occupation  per  se,    then  this  would  be  an  appropriate 
procedure.     However,    to  a  greater  Or  lesser  extent   these  differences  in 
mortality  experience  undoubtedly  reflect  the  selection  Or  self-selection  into 
Occupations  of  persons  with  Occupation- independent  mortality  probabilities 
which  differ  systematically  from  those  Of  the  population  at  large  and  from 
thOse  Of  entrants  into  alternative  Occupations. 

If  in  fact  ex  ante  mortality  probabilities  differ  significantly  across 
entrants  into  alternative  Occupations,  then  it  is  probably  also  the  case  that 
mortality  expectations  Of  marginal  entrants  into  an  Occupation  will  tend 
toward  those  Of  the  population  at  large.     Because  Occupations  differ  in  the 
lifecycle  profile  of  earnings,   it  i3  clearly  necessary  to  adjust  expected 
future  earnings  for  survival  probabilities,  but  the  derivation  Of  appropriate 
survival  probabilities  is  ambiguous. 

For  the  representative  incumbent  in  an  Occupation,  the  issue  is  One  Of  ex 
post  Occupational  versus  ex  ante  selection  differences  in  mortality/survi val 
prospects.     At  one   extreme,    if  observed  interoccupational   differences  in 
mortality  are  causally  related  to  occupation,  then  lifecycle  earnings  in  each 
occupation  should  be  adjusted  for  that  occupation's  mortality  experience.  If 
the  effects  derive  entirely  from  selection  into  alternative  occupations  of 
persons  with  systematically  different  mortality  prospects,  then  the  returns  to 
the  choice  of  occupation  j  over  i  for  a  j  incumbent  should  be  estimated  on  the 
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baai3  Of  earnings  in  both  i  and  j  adjusted  for  j  mortality.    For  the  marginal 
entrant,  if  the  observed  mean  differentials  are  due  to  selection,  while  the 
marginal  entrant's  prospects  converge  toward  those  for  the  population,  an 
occupation-independent  adjustment  would  be  appropriate. 


2.2.4     Specification  of  the  Discount  Rate 

Finally,  the  issue  of  the  discount  rate  must  be  considered.    The  capital  value 
of  the  choice  of  occupation  i  over  occupation  j  for  a  person  graduating  from 
high  school  at  age  L  is  simply 

(1.2.2.1)    C?.  »       E        (S.T     Y.Y.     -  S-t     Y«-  )  (1   +  i)"^a  "  L^ 
a-  jj + 1 1 

where         L  +  1     is  the  lower  bound  on  the  working  lifetime, 
U    is  the  upper  bound  on  the  working  lifetime, 

SiLa    *-3  the  probability  that  an  occupation  i 

incumbent  will  survive  from  age    L    to    age  a, 

*Nia    *-3  the  predicted  nominal  net  earnings  of  an 

occupation  i  incumbent  at  age    a,  appropriately 
adjusted  for  hours  of  work  differentials  between 
occupations  i  and  j  (as  discussed  further 
below)  and  in  the  case  of  net  values  also 
incorporating  (negatively  the  net  out-of-pocket 
costs  of  schooling  required  for  entry  into 

A 

occupation  i,  with  Y^ft  defined  similarly, 
i      is  the  nominal  discount  rate,  and 

C^j    is  the  estimated  nominal  capital  value  of  the 
choice  of  i  over  j. 
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If  inflation  at  an  annual  rate  d  is  anticipated  to  be  observed  over  this 
individual's  lifetime,  then  the  real  capital  value  of  the  choice  of  i  over  j 
is 

(1.2.2.2)    CF.  »        T       (S.T     y'.     _  S._     y«  •  )  (\   +  r)'^a  "  L^ 
a"  Jj+i 

*9Te         ^Nia  '  'iia  (»  +  d)^a  "  L). 

r  is  the  real  discount  rate,  and 

i3  the  estimated  real  capital  value  of  the  choice  of  i  over  3. 

However,   if  the  real  and  nominal  interest  rates  are  appropriately  defined, 

i.e.,  if 

(1.2.2.3)  (1  +  i)  =  (1  +  r)  (1  +  d)  »  1  +  r  *d  +  rd  -  1i  +  r  ♦  d, 
and  i    =  r+  d+rd-  r«-d, 

then  the  nominal  and  real  capital  values  will  be  equal.     In  short,  the  capital 
value  of  the  choice  of  occupation  i  over  occupation  j  will  be  invariant  with 
respect  to  the  rate  of  inflation  because  the  nominal  discount  rate  varies  by 
definition  with  the  rate  of  inflation. 

Thus,   if  the  individual  is  age    L    in  some  year    t^f   then  it  is 
necessary  only  to  predict  earnings  in  constant  (year  t^)  dollars  as  long 
a3  an  appropriate  estimate  of  the  real  interest  rate  is  employed  in  estimating 
the  capital  value  of  the  choice  of  occupation  i  over  j. 

In  fact,  earnings  in  each  occupation  at  each  age  for  an  individual  of  age 
L    in  year    t_    will  be  predicted  on  the  basis  of  observed  earnings  of 
incumbents  of  each  age     a     in  year     tQf    i.e.,    on  the  basis  of 
cross-sectional  observations  of  earnings   as   a  function  of  age.  These 
observations,  however,   are  not  predictions  of  real  earnings  which  will  be 
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obssrved  in  the  future  because  they  do  take  into  account  secular  real  earnings 
growth,  i.e.,  Increases  over  time  in  the  real  earnings  of  persons  of  all  ages. 
Thus,  if  the  predicted  earnings  of  a  person  of  age    a    in  year    t^  are 

*NLa(tQ)»  then  the  predicted  earnings  of  a  person  of  age    a  in 
year    t1 ,  WL11  be 


(1.2.2.4)    YJu(ti)  »^ia(t0)  (1!  ♦  g) 


*1  -  *0 


For  a  person  of  age    L    in  year    tQt  ^  -  t0  ■  a  -  L.  Thus, 
(1.2.2.5)    0      ,      E        (8lta  iju  -  Sjte  fy.)  (t  ♦  rr<a  -  L) 

a3L+1  °  ° 

a*L+1  J  d 

Thus,   defining  what  Tobin  (1971)  has  characterized  as  the  income  rate  of 
interest,  p,  as  the  real  interest  rate,     r,  minus  the  anticipated  rate  of 
secular  real  income  growth,    g,  then  the  estimated  capital  value  of  the  choice 
of  occupation  i  over  j,  utilizing  cross-sectional  observations  of  earnings  as 
a  function  of  age  and  discounting  at  the  income  rate  of  interest,  will  equal 
the  capital  value  that  would  be  derived  utilizing  actual  predictions,  real  or 
nominal,  of  future  earnings,   and  discounting  at  the  appropriate  real  or 
nominal  discount  rate. 

In  summary,  since  the  capital  values  of  occuational  choice  derived  here 
will  be  based  on  cross-sectional  relationships  between  earnings  and  age,  the 
conceptually  appropriate  discount  rate  is  the  income  rate  of  interest,  i.e., 
the  real  interest  rate  minus  the  rate  of  secular  real  income  growth  (the  rate 
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at  which  the  cros3-sectlonal  age-earning3  relationships  are  shifting  upward 
over  time) . 

While  emphasis  legitimately  should  be  placed  on  the  estimated  capital 
value  of  the  choice  of  occupation  i  over  j ,  estimates  of  internal  rates  of 
return  can  also  be  derived.     In  assessing  these  estimates,  however,   it  i3 
necessary  to  compare  them  to  an  independent  estimate  of  the  income  rate  of 
interest.    Thus,  the  income  internal  rate  of  return  estimated  on  the  basis  of 
cross-sectional  observations  of  earnings  as  a  function  of  age  will  be  that 
value  of   p  (-  r  -  g)     for  which  the  capital  value  C . .  in  equation  1.2.2.5 
is  zero.     The  corresponding  real  internal  rate  of  return  will  equal  the 
estimated  income  rate  of  return  plus  the  anticipated  rate  of  secular  real 
earnings  growth.     Thus,  although  the  internal  rate  of  return  can  be  computed 
without  considering  the  rate  of  secular  earnings  growth,  interpretation  of  the 
resultant  estimate  requires  that   the  rate  of  secular  earnings  growth  be 
incorporated . 

The  question  of  the  appropriate  magnitude  of  the  discount  rate  can  be 
decompose!  into   two  components.     First,  what  is  the  magnitude  of  the  real 
interest  rate  confronting  the  individual?     Second,  what  is  the  appropriate 
adjustment  for  anticipated  secular  earnings  growth?     With  reference  to  the 
first  Of  these  questions,  the  general  answer  i3  either  (a)  the  fate  at  which 
the  individual  can  borrow  in  order  to  undertake  the  human  capital  investment 
necessitated  by  the  choice  of  a  professional  career  or  (b)   the  rate  he  can 
expect  to   earn  on  some  alternative  investment  of  comparable  risk.  The 
theoretical  issues  associated  with  variations  in  risk  across  occupations  are 
considered  in  an  appendix.    For  present  purposes  alternative  occupations  will 
be  considered  equally  ri3ky  and  attention  will  be  focused  on  comparably  risky 
nonoccupational  investment  alternatives. 
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In  the  absence  of  legal-institutional  constraints  on  the  capital  market, 
the  rate  at  which  an  individual  could  borrow  to  finance  an  investment  would 
equal  the  anticipated  rate  of  return  on  that  investment  (ignoring  transactions 
costs).     In  fact,   the  functioning  of  the  capital  market  is  constrained, 
especially  in  the  financing  of  "unsecured"  investments,  e.g.,  human  capital, 
by  su3h  legal  provisions  as  the  prohibition  of  involuntary  servitude  (and 
associated  bankruptcy  laws).     Thus,    the   rate  of  interest   at  which  an 
individual  can  borrow  may  well  depend  critically  on  the  source  of  funds  and 
may  vary  significantly  over  individuals  and  over  amounts  borrowed.  For 
example,  the  (implicit  or  explicit)  rate  at  which  an  individual  can  borrow 
within  the  family  may  be  substantially  less  than  the  rate  at  which  funds  can 
be  acquired  from  external  sources,  ani  some  individuals  will  enjoy  greater 
access  to  intrafamily  funds  than  others. 

Because  there  is  no  necessary  barrier  in  principle  to  improved  capital 
market  functioning,   as  dissussei  at  length  in  Dresch  (1932),   the  present 
analysis   relies  primarily  on  estimates  of  returns  on  comparably  risky 
non-human-capital  investment  alternatives. 

The  appropriate  adjustment  for  anticipated  secular  real  earnings  growth 
i3  more  speculative.     The  adjustment  suggested  by  Tobin  (1971),  the  rate  of 
productivity  growth  in  the  economy  at  large,  is  clearly  excessive,  since  it  is 
due  in  part   to   a  shift  in  the  composition  of  the  labor  force  toward 
occupations  with  higher  earnings.     A  more  appropriate  measure  would  be 
provided   by  direct  estimates  of  the   rate  of  secular  upward   shift  in 
age-earnings  profiles,   an  approach  which  will  be  employed  in  a  subsequent 
study.    For  present  purposes,  reasonable  bounds  on  the  rate  of  real  secular 
earnings  growth  will  be  employed. 
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Appendix  A 


MODELLING  THE  DETERMINANTS  OP  HOURS,  EARNINGS  AND  THE  RETURNS  TO 

OCCUPATIONAL  CHOICE 


A.1      A  GENERALIZED  LIFECYCLE  MODEL 

In  principle,  occupational  choice  ani  the  lifecycle  profiles  of  professional 
hours  of  work  ani  earnings  must  be  viewed  as  simultaneously  determined  to 
maximize  expected  lifetime  utility  subject  to  occupation-  specific  production, 
demand  ani  supply  function  constraints.     A  point  of  departure  is  proviiei  by 
the  model  developed  by  Reinhardt  (l  975,  Appendix  B) ,  although  it  is  necesary 
to  extend  and  recast  that  model  within  a  lifecycle  framework. 

Assume  that  a  professional  enters  practice  at  time  t^  and  has  a 
maximum  life  expectancy  of  tQ.     At  time     t  (tQ  <  t  <  tn)  he 
confronts  a  demand  function  for  his  services  of  the  form 


(I.A.1.1)      Pt  =,  P  ot.  xt,  Z1t,  Z2t), 


where 


P 


t 


i3  the  price  received  per  unit  Of  professional  service 


rendered , 


i3  the  quantity  of  service  provided, 


i3  a  vector  of  variables  describing  consumers  and 


characteristics  of  the  market. 


is  a  vector  of  the  professional  practitioner's  characteristics 


not  subject  to  his  control,  e.g 


age,  and 


Z 


2t 


is  a  vector  of  demand -influencing  professional  characteristics 


which  are  subject  to  the  practitioner's  control  (as 


discussed  further  below) . 
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The  demand  function  is  assumed  to  have  the  usual  properties;  specifically,  it 
is  assumed   that     3Pt   /    9Qfc  £  3.     By  convention,  controllable 
professional  characteristics  will  be  defined  so  as  to  have  positive  effects  on 
price,  i.e.,  9Pt  /  dZ2i  >  3.    Uncontrollable  characteristics  may  have 
either  positive  or  negative  effects  on  price,  and  furthermore,  the  signs  of 
these  effects  may  change  over  time. 

The  production  function  for  professional   services  can  be  expressed 
generally  as 

(I.A.1.2)  Qt  ,  q  (Hpt,  Kt;  Zu,  Z3t), 

where         K       denotes  time  devoted  by  the  practitioner  to  professional 
practice  , 

K^.      is  a  vector  of  inputs  into  professional  practice  other 
than  the  practitioner's  own  time,  and 

i3  a  vector  of  controllable  practitioner  characteristics 

which  influence  productivity. 
Marginal  productivities  of  the  first  and  second  factors  are  assumed  to  be 
positive.^  As  in  the  case  of  the  effects  of  Z2t  on  demand,  Z^  can  be 
defined  such  that  its  effects  Of  productivity  are  also  positive.  Finally, 
also   as   in  the   case  of  the   demand   function,    the  effects  of  Z^ 
(uncontrollable  practitioner  characteristics)  may  be  (a)   ambiguous  and  (b) 
variable  over  time. 


^  Reinhardt  distinguishes  between  two  distinct  classes  of  own-time  inputs  into 
medical  practice,  medical  and  administrative.     Although  this  distinction  is 
important  for  some  purposes,  e.g.,  for  explaining  the  failure  of  physicians 
to  maximize  net   income  conditional  on  their  total   time   input  or  to 
underutilize  purchased   inputs  into  practice  (due  in  both  cases  to  the 
greater  disutility  of  time  devoted  to  administration  and  to  complementarity 
between  purchased  inputs  and  administrative  time) ,  the  distinction  does  not 
alter  the  general  conclusions  reached  here  concerning  the  determinants  of 
hours  and  earnings  over  the  lifecycle. 
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Practitioner  characteristics  Zy  t   ani    z2t   enter  the  demand 
function  because  they  affect  the  quality  of  services  rendered,  at  least  as 
perceived  by  consumers.     In  the  production  function  Z^  ani  z^ 
reflect    the    effects    of  uncontrollable    and    controllable  practitioner 
characteristics  on  the  productivity  of  inputs  (own  time  and  purchased)  into 
professional   practice.     Of  course,    certain  variables  entering   into  the 
demand -influencing     vector     Z2t     tnay     also     appear     in  the 
productivity-influencing  vector  Z^. 

While  a  number  of  characteristics  might  be  hypothesized  to  enter  into  the 
controllable-characteristic  vectors  Z2t  and  Z5t,  an  obvious  candidate 
for  both  is  the  time  and  effort  devoted  by  the  professional  to  the  maintenance 
of  his  human  capital  (skills  and  capabilities).    In  the  absence  of  continuing 
investment,  his  professional  knowledge  will  become  obsolete,  with  possible 
consequences  for  both  his  productivity  and   the  perceived  quality  of  his 
services.    Only  by  engaging  in  a  continuing  monitoring  of  new  developments  can 
Obsolescence  be  avoided. 

For  simplicity,  assume  that  Z2t  *  z_t    -  Z#t  and  that  Z*t 
is  a  function  solely  of  time  devoted  to  obsolescence-offsetting  human  capital 
formation,  i.e, 


(I.A.1.5)  Z#t  .    }     M(Hu  )e-*(t  -  t)4t> 


where  i3  the  time  devoted  to  maintenance  of  skills  and 

capabilities, 

M       is  the  production  function  for  these  skills  and 

capabilities,  and 
6       is  the  rate  of  obsolescence  or  depreciation  of  skills  and 

capabilities. 
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In  this  formulation  skills  and  capabilities  undergo  exponential  decay.  Thus, 
time  devoted  further  in  the  past  has  a  lesser  impact  on  current  demand  or 
productivity  than  time  devoted  more  recently.     On  the  other  hand,  time 
invested  earlier  generates  a  flow  of  returns  over  a  longer  period. 

In  addition  to  explicit  acquisition  of  new  knowledge,  a  practitioner's 
capabilities   may   improve    through    leaming-by-doing.     Thus,    one  might 
hypothesize  that  Z2t  and/or  Z^t  would  include  the  effect  of  cumulative 
time  devoted  to  professional  practice,  e.g., 

(I.A.1.4)         Z##    =  /       3(H)  e-ffCt  - T  )dT, 

where  6*  is  the  rate  of  obsolescence  of  competencies  acquired 

incidental  to  actual  professional  practice,  and 
G    i3  the  learning  function  relating  competency  to  time  devoted 
to  practice. 

Finally,  lifetime  preferences  or  utility  can  be  represented  a3 
tn 

(E.A.I. 5)  Ut  ,  /      StT  yTe"p(  T"  t}dT, 

where  j.s  the  present  value  of  expectei  future  lifetime  utility, 

S^T  is  the  probability  of  survival  from  t  to  j  , 
V^.    is  expectei  "instantaneous"  utility  at  time  t  (defined 
below) ,  and 

p      is  the  practitioner's  subjective  discount  rate. 
Instantaneous  utility,  Vt,  t3  a  function  of  the  practitioner's  consumption 
of  goods  and  services  and  of  time  devoted  to  various  types  of  work: 

Cl.A.1.6)    Vt  -  V(Ct,  Hpt,  H^), 
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where         C^.  i3  consumption  of  purchased  goods  and  services. 
Because  the  instantaneous  utility  function  may  change  over  tine,  e.g.,  with 
age  or  stage  of  the  lifecycle,  it  may  be  more  appropriate  to  replace  V(...)  by 
or  to  include  a  vector  of  utility- function-shifting  variables, 
as  arguments  of  the  instantaneous  utility    function,  i.e., 

Cl-A.1.6a)  Vt  ,  y(ct,  Hptt  h^;  z4t) 

Given  initial   wealth,   W.       an3   anticipated  prices  of  other 

0 

practice  inputs  in  all  future  periods,   RT  f  the  problem  confronting  the 
professional  practitioner  is  to  select  those  lifetime  paths  of  hours  devoted 
directly  or  indirectly  to  work  (HpT  aai  h^t)  and  of  utilization  of 
other  practice  inputs  (X  )  which  maximize  the  present  value  of  expected 
lifetime  utility  (U^,  equation  I. A. 1.5),  subject  to  the  constraints  that 

(I.A.  1.7)  ,  HpT  4-  HmT  <  ff  ^r  allT  >  t,  and 
** 

(I.A.1.8)       /    (cT  +  RTKT  -  QTPT)e"rCt  "T)iT 

iWt    ^  +     /      (3TPT  -  HK    -  Cjer(t  "T)di 
"0  tQ       T  T       T  T  T 

where        "H"    is  the  total  number  of  hours  available  at  any  time  for 

work  and  leisure,  and 

r    is  the  interest  rate  at  which  the  practitioner  can  borrow 

and  lend. 

The  first  of  these  constraints  simply  requires  that  direct  and  indirect  work 
activities  not  exceed  the  total  number  of  hours  available  at  any  time.  The 
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second  stipulates  that  the  present  value  Of  all  future  excesses  of  gross 
Outlays  over  practice  receipts  cannot  exceed  the  present  value  of  (a)  initial 
wealth  plus  (b)  prior  excesses  of  practice  receipts  over  gross  outlays,  where 
gross  outlays  include  both  consumption  outlays  and  practice  costs. 

This  model  can  be  further  generalized  to  incorporate  a  schooling  period, 
over  the  course  of  which  (a)  practice  receipts  and  costs  are  assumed  to  be 
zero,   (b)   time  is  devoted  only  to  schooling  and  leisure  (with  the  farmer 
entering  the  utility  function  uniquely),   and  (c)   schooling  is  provided  at 
specified  prices.     If  maximum  lifetime  utility  at  the   initiation  of  the 
schooling  period  is  IP  In  professional  practice  P  (or  in  a  particular 
professional  specialty)    and         in  the  best  alternative  occupation  (or 
specialty),  then  the  present  value  of  the  net  gain  to  entry  into  practice  P  i3 
that  increase  in  initial  wealth  which  would  just  equate  lifetime  utility  in 
the  best  alternative  with  lifetime  utility  in  practice  P. 

The  solution  of  an  optional  control  problem  of  this  scope  and  generality 
would  be  quite  complex.     However,   the  formal  theoretic  development  of  the 
model  provides  insight  into  the  specification  of  simplified  models  amenable  to 
solution  and  to  estimation  with  available  data. 

A. 2      SIMPLIFIED  GROSS  AND  SET  EARNINGS  FUNCTION  MODELS 

In  the  absence  of  unambiguous  measures  Of  prices  and  outputs,  the  most  obvious 
simplification  of  the  foregoing  model  utilizes  a  gros3  earnings  function.  The 
gross  earnings  function  can  be  viewed  as  the  product  of  equations  I. A. 1.1  and 
I. A. 1 . 2,  i.e., 

(i.a.2.1)  Ya  ,  pQ  =  p(Q.  Xt  Zl>  Z2)    3(Hpt  K.  Zl,  Z3) 

^G^p»  K»  ^»  ^1  •  ^2' 
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where         Y^  ^a  gros3  practice  earnings. 

Derivation  of  the   reduced-form  gross  earnings  function  requires  the 
specification  of  functional   forms  for  the  demand  and  production  functions. 
Because  the  productivity  of  time  devoted  to  medical  practice  may  be  a  complex 
function  of  the  size  Of  the  practice  or  of  inputs  Other  than  Own  time,  the 
standard   Cobb-Douglas   and   CE5  production  functions  can  be  argued   to  be 
excessively  restrictive   (Reinhardt,    1975) •     One   form  of  the  production 
function  which  appears  to  be  sufficiently  general  for  present  purposes  is 

(I.A.2.2)      ,  .         K°2     e8>  *  *         *  *  ^  *  ^ 

The  marginal  products  of  the  two  factors  are,  then, 

W   3    Cff-  *  3i )  3 
P  P 

^    -  +  32)  3 

Conjoining  this  production  function  with   a  constant  elasticity  of  demand 
function,  i.e., 

-b,  b^,  +  boX  +  b^Zi  +  biZo 
(I.A.2.3)    P  =  Q      e  2         31        *  2 

the  following  reduced-form  gross  earnings  function  is  Obtained: 

Cp 

(I. A. 2.4)  Ya  =  PQ  =  Hp    K       exp(c0  +  c3Hp  +  c^K  +  c^Z^  +  c5Z2  +  c7Z5  +  c3X) 

where  the  reduced-form  coefficients  c^  can  be  expressed  in  terms  Of  the 
parameters  of  the  underlying  structural  equations. 

The  natural  logarithm  of  gross  earnings  (in  Y^)  i3t  then,  a  linear 
function  of  the  variables  (and/or  of  natural  logarithms  of  the  variables) 
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entering  the  production  ani  demand  functions.     In  the  absence  of  data  which 
would   permit   the   simultaneous  estimation  of  the  demand   and  production 
functions,    tt  will  be  impossible  to   identify  the  underlying  structural 
parameters  of  these  functions.     Also  because  several  Of  the  "independent" 
variables  in  the  reduced-form  gross  earnings  equation  are  in  fact  endogenous 
in  the  larger  model,  the  estimated  parameters  will  be  subject  to  simultaneous 
equations  bias.    However,  this  is  also  unavoidable  given  the  unavailability  of 
data  which  would  permit  indentif ication  of  other  equations  in  the  model,  most 
notably  the  utility  function. 

With  estimates  Of  the  parameters  of  the  gross  earnings  function,  the 
assumption  of  utility  maximization  and  of  a  particular  functional  form  for  the 
utility  function   permit   the  derivation  of  (non-unique)    utility  function 
parameters  consistent  with  (but  not  uniquely  implied  by)  observed  behavior. 
For  present  purposes,  the  utility  function  i3  assumed  to  exhibit  constancy  of 
the  marginal  utility  Of  income,   implying  that  utilities  (disutilities)  are 
additive.     Thus,  utility  can  be  expressed  a3 

(I.A.2.5)  V  »  YN  -  7*(Hp) 
where         YN  =  Y(J  -  RK  is  net  income. 

Maximization  of  V  with  respect  to  Hp  and  K,  subject  to  the  gross  earnings 
function  and  an  hours  constraint  (H     <  h)   and  assuming  an  interior 
solution  (H    <  h),  gives  the  following  first-order  conditions: 


* 


(l.A.2.6a)  9V 
^     ^  ^ 
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( I . A. 2. 6b)    #  -         ♦  e4)  YG  -  R  -  0 

Given  observed  (e.g.,  mean)  values  Of  H      k  and  YG,  equations  I.A.2.6a 

and  I.A.2.6b  can  then  be  solved  for,  or  at  least  will  place  constraints  On, 

the  parameters  of  the  utility  function. 

The  marginal  wage  rate  in  this  model  is 

,  \  3*N  cv 

(I.A.2.7)      wa  ,  (lf_+      )  Y(; 

P  P 

which  will   vary  with   variations   in   hours  worked.      As   can   be  easily 
demonstrated,  the  marginal  wage  rate  will  be  constant,  equal  to  the  average 
wage  rate,  if  and  only  if  the  gross  earnings  function  is  Cobb-Dougla3  (c^ 

*  c^  *  0)  with  constant  returns  to  scale  (cji  +  03  =  1')»  which 
would  be  implied  only  by  a  perfectly  competitive  market  (price  independent  Of 
quantity  supplied)    conjoined  with  a  constant   return  to   scale  production 
function.     For  the  reasons  discussed  in  the  previous  chapter,  these  conditions 
are  unlikely  to  be  met  in  the  case  of  independent  professional  practice.  An 
elasticity  of  demand  les3  than  unity  would  imply  less  than  constant  returns  to 
scale  in  the  gross  earnings  function  even  if  the  production  function  itself 
were  homogeneous  Of  degree  one.     Fatigue  and  related  effects  will  further 
imply  a  nonhomogeneous  production  function  (c^  <  0).     Thus,  a  declining 
marginal  wage  rate  would  be  anticipated. 

Although  abstracting  from  the  complications  introduced  by  competency 
enhancing  activities  and  by  learning-by-doing, ^  this  simplified  gross  earnings 


If  current  levels  of  competancy-enhancing  activity  are  assumed  to  influence 
demand  and/or  productivity  only  Ln  the  future,  then  ignoring  it  will  have  no 
influence  on  the  solution  if  this  activity  is  so  distinct  from  conventional 
practice  activity  that  it  enters  the  utility  function  additively,  i.e.,  if 

V  "  YN  -  V*(Hp)  -  V*»(Hm) 
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function  model  i3  still  quite  complex.     However,   as  developed  above,  thi3 
model  fails  to  consider  a  potentially  significant  source  of  variation  in  the 
hours-earnings  relationship,  specifically,  the  effects  Of  age  or  experience  on 
the  marginal  physicial  or  revenue  product  of  time  devoted  to  practice. 

Incorporation  of  experience  effects  would  greatly  complicate  the  gross 
earnings  function  model.     These  elaborations  can  be  incorporated,  however,  if 
an  otherwise  simpler  net  earnings  function  is  employed,   abstracting  from 
inputs  Other  than  the  practitioner's  own  time  (i.e.,  from  inputs  K).     In  this 
case    a    reasonably    rich   set   Of   hours-experience    interactions   can  be 
represented . 5 

Consider  a  net  earnings  function  for  individual      a    in  occupation  (or 
specialty)    i    of  the  form 

.  0 '   x '  (aDi  *  aliEia  *  ^i^ia)  $yL  *  3uA0La  ♦  32L*ia 

(I.A.2.8)  YNU  =  hu 


Past  levels  of  competency-enhancing  activity  and  learning-by-doing  in  the 
course  of  past  practice  activity,  however,  will  enter  into  the  demand  and 
production   functions   through  the  variables  Z2  and   Z-*.     If  the 
solution  of  the  optimal  control  problem  discussed  earlier  revealed,  under 
reasonable  assumptions,  that  the  Optimal  allocation  Of  time  in  this  activity 
i3  systematically  related   to   experience  (years  Of  practice),    then  its 
current  level  would  serve  at  least  partially  to  identify  it3  entire  past 
history.     Specifically,   it  is  probably  the  case  that  the  optimal  path  of 
Hm  with  experience  is  a  function  of  (a)  the  depreciation  rate,   (b)  the 
market  interest  rate,  (c)  the  subjective  discount  rate,  and  (d)  the  change 
in  the  instantaneous  utility  function  (specifically,  the  marginal  disutility 
Of  labor)  with  age.     Assumptions  concerning  each  Of  these  factors  would  then 
permit  the  current  level  of  Hm  to  determine,  first,  its  entire  past  path 
and,  second,  the  depreciated  current  stock  of  such  capabilities.  However, 
in  the  absence  of  an  explicit  solution  to  the  optimal  control  problem,  it  is 
impossible  to  specify  concretely  the  manner  in  which  this  dimension  of  the 
problem  should  be  incorporated.    Thus,  for  immediate  purposes  thi3  activity 
and  its  consequences  for  earnings  and  utility  are  ignored. 

Direct  estimation  of  a  net  earnings  function  is  also  necessary  if  returns  to 
physician  training  are  to  be  determined.     Primary  sources  of  data  on 
earnings  of  non- physicians  permit  only  the  estimation  of  net  earnings 
functions.     Thus,  comparability  between  the  earnings  function  estimates  for 
physicians    and    non-physicians    requires    recourse    to    the  simplified 
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where         E.,a      i3  years  of  labor- farce  experience  (active  practice), 
AOia    *-3  a?e  at  labor- force  entry  (entry  into  active 
practice) ,  ani 

Xj,a      is  a  vector  of  Other  variables  influencing  net  earnings. 

In  this  formulation^"  experience  serves  not  to  shift  the  earnings  function  in  a 
logarithmically  parallel  manner  (as  in  the  conventional  earnings  function  in 
which  E  and  E2  are  subsumed  in  the  vector  X),   although  this  effect  of 
experience  can  also  be  permitted  here,  but  rather  to  alter  the  elasticity  of 
earnings  with  respect  to  hours 

(I.A.2.9)    n^H  =  a0.  ,  auE.  +  a.,.^ 
and  hence  the  marginal  wage  rate, 

(I.A.2.1D)    w  .      ay*,-  Y«- 
mi  =  dINi  2  Ni- 

T}C~  "  (  aoL  ♦  aitEt  *  a2LEi  )  TTT~ 

L  L 

Given  observed  hours  Of  work,  On  the  assumption  of  utility  maximization 
the  slope  of  the  earnings  function  (the  marginal  wage  rate)   is  equal  to  the 
marginal  rate  of  substitution  (the  slope  of  the  indifference  curve)  between 
hours  and  earnings  at  that  point.     Retaining  the  assumption  of  an  additive 
utility  function,   the  marginal  rate  of  substitution  is  independent  Of  the 
level  of  earnings,   I.e.,   the  indifference  curves  are  vertically  parallel. 
Although  the  convexity  of  the  indifference  curves  (the  rate  at  which  the 


formulation. 

As   discussed   below,    this    is   a   simplification   of   the  more  complex 
hours-experience  interactions  permitted  in  the  empirical  analysis.  However, 
this  simplification  facilitates  the  present  discussion  without  abstracting 
from  the  central  issue. 
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marginal  rate  of  substitution  increases)  is  not  known,  assuming  the  degree  of 
convexity  permits  specification  of  the  entire  preference  surface. 

On   the  basis  of  the   convexity-conditional   preference   function  for 
individual     a     in  occupation/speci ality     i     and    the   estimated  earnings 
functions  for  alternative  occupations/specialities     j    ,  optimal  hours  and 
earnings  in  each  alternative  occupation/ specialty  can  be  determined.  AI30 
conditional  on  the  assumed  degree  of  convexity  of  the  indifference  curves,  the 
income  equivalents  of  the   differentials  in  optimal  hours  of  work  across 
alternative    occupations/specialities    can    be    determined.      Thus,  an 
hours-ad justed  earnings  differential  between     i     and     j     for  individual  a 
can  be  derived,  equal  to  observed  earnings  in    i    less  (a)  Optimal  earnings  in 
j     and  (b)   the  income  equivalent  of  the  excess  of  hours  in    i    Optimal  hours 
in    j . 

If    a     is  now  redefined  as  age  for  a  given  individual,  then  discounting 
the  hours-adjusted  earnings  differentials  between  occupations/specialties  i 
and     j     to   the  point  Of  entry  into  practise  provides  an  estimate  of  the 
present  value  of  the  earnings  gain  to  the  incumbent  in    i    of  the  choice  of  i 
over    j.     Of  course,  because  this  estimate  of  differential  lifetime  earnings 
i3  conditional  on  the   assumed   degree  of  convexity  Of  the   i-incumbent ' s 
indifference  curves  in  the  hours- earnings  space,  it  may  in  fast  be  sensitive 
to   the   convexity  assumption.     More  importantly,    even  if  the  degree  of 
convexity  could  be  uniquely  determined,  the  estimate  of  returns  to    i    over  j 
based  on  the  utility  function  Of  the     i     incumbent  will  differ  from  the 
estimate  based  on  the  utility  function  of  the    j     incumbent  if  their  revealed 
utility  functions  differ  significantly. 
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The  convexity-conditional  estimate  of  the  present  value  over  the  lifetime 
Of  differential  hours-adjusted  earnings,   as  a  measure  of  the  returns  to 
occupational  choice,  can  then  be  compared  to  the  more  conventional  measures 
available  in  the  literature.    Specifically,  the  following  comparison  measures 
can  be  computed: 

(l  )     the  present  value  of  earnings  differences  unadjusted 
for  differences  in  hours  (employing  observed  earnings 
in  alternative  occupations); 

(2)  the  present  value  of  earnings  differences  after  adjusting 
earnings  In  the  alternative  Occupatlon/speci alty  to 
correspond  to  observed  hours  In  the  "ovrn"  occupation/ 
specialty  (a  Paasche  index),  recognizing  the  non-linearity 
Of  the  hours-earnings  relationship  in  the  alternative 
occupation; 

(3)  the  present  value  of  earnings  differences  after  adjusting 
earnings  In  the  "own"  occupation/specialty  to  correspond  to 
observed  hours  in  the  alternative  occupation/special ty  (a 
Le3peyre  Index),  recognizing  the  nonlinearity  Of  the  hours- 
earnings  relationship  In  the  "own"  occupation; 

(O  and  (5)    Paasche  and  Lespeyre  estimates  corresponding  to  (2)  ani 
(3),  but  imposing  the  conventional  assumption  that  the 
earnings  functions  are  linear  in  hours  (proportionately 
adjusting  observed  earnings  for  differences  in  hours). 
Operationally,  mean  observed  values  of  all  relevant  variables  in  all 
alternative  occupations/specialties  will  be  employed  below  in  the  estimation 
Of   returns    to   occupational    choice.      Denote   mean   age   Of   entry  into 


March  13,  1933 


Part  I  Appendix  A 


( 


Page  I.A.H 

occupation/ specialty    i     as  "ff0i,  an^  mean  hours  in    i    at  age  a 
as  H^a.     Given  the  mean  age  at  entry,  XyL ,  mean 
experience  at  age    a  is 

(l.A.2.11  )  ffia  =  a  -  T0L 

Given  this  information  and  the  mean  value  of  %^^f  earnings  at  age    a    of  a 
person   with  mean   characteristics   in  occupation/specialty     i    ,  ienotei 

^Nia»  can       computed  from  equation  I. A. 2. 8.     Assuning  a  utility 
function  of  the  form 

(I.A.2.12)      V  =  YN  _  y0HYl  •  y1  >  II 
utility  maximization  implies  that 


This  equation,  for  a  particular  specialty  and  age,  can  be  solved  for  y^a, 

given  an  assumed  value  of  Y, .  i.e. 
=»  i ^j_a ,  »■  • « • » 

Yl  i  a 

(I.A.2.13)  You  =  (cx3L  *  auEia  *  e^E.^)  H      ia  TNLa/Y1La. 

Increases  in  the  assumed  value  of  Y^a  will  then  imply  increased  convexity 
Of  indifference  curves  in  the  hours-earnings  space. 

The   implications  Of  varying         ani    y    subject   to  equation 
I.A.2.13  are  iniicated  graphically  in  Figure  I.A.1.     Net  earnings,  Y^,  are 
represented  in  the  upper  quadrant  as  a  function  Of  hours  of  work.    The  implied 
marginal  wage  function,  wffl  =.  9yn/9h,  is  portrayed  in  the  lower  panel. 
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Because  the  marginal  utility  Of  income  is  stipulated  to  be  constant  ani  equal 

(arbitrarily)  to  unity,  the  total  disutility  Of  labor,  V*  «  YqH  . 

Yt,-1 

and  the  marginal  disutility  of  labor,  9V*/3H  »  Y^qH  » 

can  be   interpreted   in  income-equivalent   (monetary)   units.     The  total  and 
marginal  disutility  Of  labor  functions  are  thus  presented  in  the  upper  and 
lower  quadrants,  respectively.     Two  alternative  sets  Of  disutility  functions 
are  indicated,  corresponding  to  the  parameter  values  (  Yq,  Vj )  and 

(  Yq  ,  Y*) .  where  Yj1  <  Yj2  and  Yq1  >  Yq- 

The  utility  maximizing  number  Of  hours  Of  work,    H,  is  determined  by  the 

intersection  of  the  marginal  wage  function  ani  the  marginal  disutility  Of 

labor  function  in  the  lower  quadrant,  Or  equLvalently,  at  the  point  in  the 

upper  quadrant  at  which  the  slopes  Of  the  net  earnings  and  total  disutility  Of 

labor  functions  are  equal. 

Indifference  curves  implied  by  these  disutility  of  labor  functions  are 
also  portrayed  in  the  upper  quadrant.     The  slope  Of  the  indifference  curve 
(the  marginal  rate  of  substitution  between  earnings  and  wark)  is  simply  equal 
to  the  ratio  of  the  marginal  disutility  of  work  to  the  (constant,  unitary) 
marginal  utility  Of  income,   equal  under  present  assumptions  to  the  marginal 
disutility  of  work.     Thus,   increases  in        (compensated  by  reductions  in 
Yq)  give  rise  to  progressively  more  convex  indifference  curves,  each  Of 
which  is  tangent  to  the  net  earnings  function  at    Tt    hours  of  work. 

An  important  issue  which  arises  in  this  context  concerns  the  nature  of 
changes  in  the  utility  function  with  age.    At  each  age,  a  spectrum  of  mutually 
consistent  pairs  of  values  of  YQ  and  Y.   can  be  determined.  However, 
for  purposes  Of  estimating  present  values  Of  lifetime  earnings  in  alternative 
occupations/specialties,  it  is  necessary  to  discount  actual  Or  hypothetical 
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Figure  I.A.1 :    Utility  Function  Parameters  Determining  Hours  and  Earnings 
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earnings  over  all  ages.     Thus,  pairs  of  utility  function  parameters  Yg^a, 
^a  must  be  specified  for  each  age.     Clearly,   since  a  single  pair  of 
parameter  values  is  not  uniquely  determined  for  any  age,   age  profiles  of 
parameter  values  are  similarly  indeterminate. 

Two  alternative  approaches  to  determination  of  consistent  age  profiles  of 
utility  function   parameters  can  be  suggested,   based  on  very  different 
conceptions  Of  the  effect  of  aging  on  the  marginal  disutility  of  work.  Under 
the  first  alternative  age  is  viewed  as  increasing  the  disutility  Of  work 
equiproportiOnately,  regardless  of  the  number  of  hours,  i.e.,  the  disutility 
Of  work  function  shifts  upward  in  a  logarithmically  parallel  manner.  With 
respect  to   the  utility  function  specified   in  equation   I.A.2.12,    this  i3 
equivalent  to  permitting        to  vary  with  age,  holding  Yj,  (in  equation 
I.A.2.13)  constant.     Here,  presumably,   yQ  *c)uld  be  found  to  rise  with  age, 
at  least  beyond  some  point,  and  all  levels  of  work  would  thenceforth  become 
equiproportionately  more  onerous. 

An  alternative  characterization  of  the  relationship  of  the  disutility  Of 
work  to  age  assumes  that  age  has  Only  a  "fatigue  effect,"  i.e.,   that  the 
disutility  function  rotates  upward,  with  the  relative  age-induced  increase  in 
disutility  rising  more  than  proportionately  with  increases  in  hours.  One 
characterization  of  this  relationship  would  "anchor"  the  disutility  function 
(e.g.,   at  One  hour  of  work),  with  increases  in  age  serving  to  rotate  the 
function  upward  around  thi3  point.     Imposing  thi3  characterization  On  the 
utility  function  embodied  in  equation  I.A.2.12,         (the  total  disutility 
Of  one  hour  of  work,  since  YqH      *  YQ  if  H  »  1  )  would  be  held 
constant  over  all  ages,  and  numerical  techniques  would  then  be  employed  to 
determine  an  age  profile  Of  values  of  Y,   consistent  with  this  stationary 
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value  of  Yq  and  with  the  Yq,   Y^   relationship  given  in  equation 

I. A. 2. 13.     Presumably,  beyond  some  point        would  then  be  found  to  rise 

with  age. 

If  the  earnings  function  were  invariant  with  respect  to  age,  either  of 
these  characterizations  of  the  effects  of  aging  on  the  disutility  of  work 
would  be  sufficient  to  induce  a  reduction  in  hours  of  work  with  advancing  age. 
However,  the  earnings  function  clearly  will  vary  with  age,  if  Only  because 
experience  and  age  will  be  perfectly  correlated  (assuming  no  periods  Of  labor 
force   nonparticipation  other   than   schooling   and    identical  age-schooling 
relationships  across  individuals) .5  Furthermore,   experience  may  have  complex 
consequences    for   the    earnings    function,    altering    either    the  marginal 
productivity  of  time  and/or  the  entire  function,  and  in  either  case  the  effect 
need  not  be  mono tonic.     Thus,  observed  hours  may  either  rise  or  fall  with  age. 
Nonetheless,   the  plausibility  of  the  model  will  depend  upon  the  finding  of 
monotonlc  increases  with  age  of  either  (a)  Yg,  holding  Y.,  constant 
(the  first,  equlproportlonate ,  characterization  of  the  effect  Of  aging  on  the 
disutility  Of  work),  or  (b)    Yl  ,   holding   Y3     constant  (the  second, 
fatigue,  characterization  of  the  aging  effect). 

Having  determined  a  spectrum  of  lifecycle  paths  Of  alternative  consistent 
pairs  of  values  Ygj_a,    Y]_j_a.  the  hours  and  earnings  which  an  "average" 
persons  Of  age    a    in  occupation/specialty    1    would  choose  were  he  Instead  in 
Occupation/specialty    j    can  be  determined  by  maximizing  utility  subject  to 
the  constraints  of  the  earnings  function  estimated  for  occupation/specialty 
j.      Denoting    the    resultant    solutions    by    T„ . .  and 


The  second  of  these  restrictive  assumptions  will  be  relaxed  in  the  empirical 
analysis  Of  returns  to  medical  specialization  by  Inclusion  in  the  earnings 
function  of  age  at  medical  school  graduation. 
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^jia»  i&come    effect   of   the    change    Ln   hours  from 

^ia     tc>    ^jia'     can    be    determined.  Let 
T*ia  be  defined  as 

(I.A.2.H)    T.     ■  7„.     _  YA.  HYlia 
la      ANLa  Oxan 

Then 

C  Ylia 
Nxa^njxa)      ¥xa  TOta" 

where  the  superscript    C    denotes  a  compensated  level  Of  income,  is  the  level 
of  income  at  which  an  age    a    incumbent  in    i    would  just  be  compensated  for  a 
change   Ln  hours   from   the   actual   H"ia   to   the  hypothetical 
ftjia  which  he  would  choose  to  work  if  he  faced  the    j  earnings 
function.     The  difference 

( I.  A.  2. 16)    T?T.   ru—     .  -  f« . . 

jxa; 

represents  the  hours-compensated  income  differential  between    i     and     j  for 
occupation/specialty    i    incumbents  at  age  a. 

It  should  be  noted  that  the  alternative  of  determining  the  compensated 
level  of  income  in  occupation/ specialty    j     consistent  with  Observe!  hours  in 
i  ,  i.e., 

( t .  A.  2. 1 7)    T        (  .  7       .  Y0laHYlla 

xa)  ° 

where 

Yi  • 

(I. A. 2. 18)    T..     a  f...     .  vA.  TT  . 

jxa      ANjxa  'Oxa11 

compared  to  actual  earnings  in    i    would  lead  to  an  identical  estimate  of  the 
hours-compensated  income  differential  between  Occupations/specialties  i  and 
j    as  viewed  from  the  vantage  point  Of  incumbents  in    i  ',  i.e., 

(I.A.2.19)    l£.   fT  "  7Njia 
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NLa  "  YNjia(fl\  ) 

This  is  implied  by  the  assume!  constancy  Of  the  marginal  utility  Of  income, 
subject  to   which  the   indifference  curves  are  vertically  parallel  in  the 
hours-earnings  space. 
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Appendix  B 

THE  INFLUENCE  OP  RISK  ON  OCCUPATIONAL  CHOICE 
B.1      THE  ISSUE  OF  OCCUPATIONAL  RISK 

It  has  been  frequently  observed  (e.g.,  Becker  1964)  that  the  risks  associated 
with  human   capital   investments   are  generally  higher  than   the  risks  Of 
alternative  classes  of  investment  and  that  these  risk3  teni  to  rise  with  the 
level  of  the  investment,  e.g.,   that  the  risks  Of  graduate  or  professional 
training  are  greater  than  those  of  high  school  training.     However,  no  serious 
attempt  has  been  made  to  take  these  differential  risks  into  account  in  the 
estimation  of  the  returns  to  human  capital  investments . ^  The  reason  for  thi3 
relative   lack  Of  serious   attention   is  probably  best   explained   by  the 
complexity  of  the  problem,  both  conceptually  and  empirically. 

Conceptually,    there   are   two   basic    issues,   One   subjective   and  one 
Objective.     The  subjective  issue  concerns  individual  attitudes  toward  risk, 
while  the  objective  issue  concerns  the  variance  in  the  expactei  value  of 
lifetime  earnings.     Consider  first  the  Objective  issue. 


The  only  systematic  attempt  to  take  into  account  the  effect  of  risk  on 
returns  to  occupational  choice  is  provided  by  Weiss  ( I1 972 ) .     However,  as 
Hause  (1*974)  has  pointed  out,  Weiss' s  analysis  is  fatally  flawed  by  its 
focus  on  annual  earnings  variability  rather  than  on  the  variability  Of 
lifetime  earnings.     Specifically,  Weiss  determines  the  utility  of  earnings 
at  each  year  of  age,  given  (a)  the  mean  and  variance  of  earnings  at  that  age 
and  (b)   a  stipulated  degree  of  risk  aversion.     This  has  the  effect  of 
greatly  understating  the  returns  to  the  choice  of  occupations  characterized 
by  high  year-to-year  income  variations  relative  to  occupations  not  so 
characterized,  e.g.,  to  occupations  dominated  by  the  selfemployei  relative 
to  those  dominated  by  salaried  employment. 
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Assume  that  earnings    y    in  any  year  (or  at  any  age)   are  drawn  from  a 
distribution  (not  necessarily  normal)  with  mean  y  and  variance    a2.     The  draw 
in  each  year  is  independent  Of  the  draw  in  any  previous  Or  subsequent  year. 
For  the  moment,  assume  also  that  the  individual's  subjective  discount  rate  is 
zero,  i.e.,  that  the  present  value  of  lifetime  earnings  is  simply  equal  to  the 
undiscounted  sum  of  earnings  in  each  year. 

In  this  situation  the  mean  of  earnings  over  the  lifetime,  J, 
according  to    the  Central   Limit  Theorem,    is  distributed   with  mean  y  and 
variance    a^/n,  where    n    is  the  length  of  the  working  lifetime.  Clearly, 
as    n    increases     a^/n  assympo tically  approaches  zero.     Expected  lifetime 
income,  however,   is  ny\  which  can  be  demonstrated  to  be  distributed 
with  mean    ny    and  variance    no  -  (i.e.,   if    x     is  distributed  with  mean 
and  variance     (?  ,  then,  for  any  constant  a,  ax  is  distributed  with  mean  ay 
and  variance     a^G^).     In  short,   even  if  earnings  in  each  year  are 
independently  determined  subjest  to  the  same  distribution,   the  variance  of 
lifetime  earnings  will  be  a  linear  function  of  the  working  lifetime,  as  will 
the  expected  value  of  lifetime  earnings.     Thi3  is  the  sense  in  which  risk  is 
attached  to  occupational  choice. 

The   preceeding   is,    in   fact,    a   rather  special   case,    simply  because 
earnings  in  any  year  have  been  assumed  to  be  determined  independently  of 
earnings  in  any  Other  year.     An  alternative,  limiting  case  serves  to  indicate 
the  possibly  even  greater  magnitude  Of  the  risk  confronting  an  individual 
making  an  occupational  decision.     Consider  a  situation  in  which  earnings  in 
the  first  year  of  the  working  lifetime,  y1 f  are  drawn,  as  before,  from  a 
distribution  with  mean    y  and  variance    a^.     However,  in  this  case  there 
is  Only  one  draw:     Earnings  in  all  subsequent  years  2,...,n  are  stipulated  to 
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equal  earnings  in  the  first  year.     Expected  lifetime  earnings  are  still    n  y . 
but  the  variance  becomes  n^a  ,  n  times  greater  than  when  earnings  were 
iniepenlently  determined  in  each  year.     This  situation  Is  dne  in  which,  ex 
ante,   the  individual  is  unable  td   determine  his  future  pdsitidn  in  the 
earnings  distributidn,  but  in  which,  dnce  determined  (at  the  dutset  df  his 
career),  his  pdsitidn  in  that  distributidn  is  invariant  dver  time. 

In  bdth  df  these  cases  the  variance  df  expectei  lifetime  earnings 
(nc^  and   vro^,   respectively)   is  greater  than  the  variance  df 
earnings  in  any  year  (a-).     In  relative  terms,  hdwever,  the  degree  df  ri3k 
associated  with  lifetime  earnings  is  significantly  smaller  in  the  first  case 
(independent  annual  draws)   than  in  the  second.     Thus,   the  coefficient  of 
variation  (ratio  of  the  standard  deviation  to  the  mean)   is  (a/y)/n^  if 
earnings  are  independently  drawn  each  year,  but  is       o /  y   for  annual  earnings 
and  for  lifetime  earnings  with  a  single,   initial  draw.     Thus,   the  relative 
dispersion  of  lifetime  earnings  declines  continuously  with  increases  in  the 
working  lifetime  if  earnings  in  all  years  are  determined  independently. 

Finally,  a  second  limiting  case  should  be  mentioned.     As  in  the  case  of  a 
single  draw,  thi3  limiting  case  dispenses  with  the  assumption  of  independence 
in  the  determination  of  earnings  in  each  year.     But,  rather  than  stipulating 
that  the  position   in  the  distribution  is  invariant  over  time,   thi3  case 
stipulates  that  any  positive  deviation  of  earnings  in  dne  year  is  necessarily 
dffset  by  a  negative  deviatidn  in  sdme  dther  year.     In  this  event,  the 
variance  in  lifetime  earnings   is  def iniltidnally  zero,    regardless  df  the 
variance  in  annual  earnings.     If  this  were  the  case,  risk  wduld  disappear. 
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B.2      IHC0RP0RATI8G  RISK  IN  ESTIMATES  OF  LIFETIME  EARSIHGS 

The  foregoing  independent  and  limiting  cases  provide  a  useful  introduction  to 
the  problem  of  variance  Ln  lifetime  earnings.    The  simplicity  Of  thi3  analysis 
rests  upon  the  assumption  that  (a)  earnings  in  each  year  are  drawn  from  a 
single  distribution  with  given  mean  and  variance  and  (b)  lifetime  earnings  are 
simply  the  undiscounted  sum  of  annual  earnings,  assumptions  which  obviously 
cannot  be  made  in  the  empirical  analysis  which  follows.     All  three  of  these 
cases,  however,  can  be  derived  more  generally.     Consider  the  random  variables 

distributed   with  means    y.      and   variances  a[-  Any 
weighted  sum  of  these  variables  £w^y^  vm  be  distributed  with  mean 

(I.B.2.1)     y3  = 

and  variance  a2, 

3 

(I.B.2.2)     a2  =  Zw?a?  +  Z    Z  v.v.o. 

3      i  L  L      i  j/i  1J' 

where  cl  ..  i3  the  covariance  between  y^  ani  yj. 

In  the  foregoing,   in  which  a  discount  rate  of  zero  was  effectively  assumed, 

all  w^'s  W3re  by  definition  unity.     In  the  more  general  case,  w^  will 

be  define!   as  (V   +  p)"1,   where  p  is  the  income  rate  of  interest,  as 

previously  discussed.     The  assumption  of  a  single  distribution  of  annual 

income  3imply  stipulates  that  y,  *  y  aai  o    ,  o  f0T  an 

The  special  case  of  independence  further  stipulates  that  the  covariancea 

in  equation  ( I.B.2.2)  are  def initionaly  zero,   implying  that  the  variance  Of 

2 

lifetime  earnings  is  siuply  no  .  The  limiting  case  of  a  single  draw 
implies  that  the  covariances  a.  .  *  a2  for  all  i  and  j,  with  the  result 
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that  the  variance  Of  lifetime  earnings  is  n-a^  [=  co^  +  n(n  - 

1  )a  ].     Finally,   the  case  Of  systematically  cancelling  deviations  over 

time  is  One  in  which  the  covariances  are  negative,  i.e. 

,    Q     =    n    2     +    n(n_1  )g_ 

where  i3  the  mean  Of  the  covariances  Over  all  i  and  j  (i^j), 

implying  that 

^ij""n4 

ThU3,  the  simplified  special  and  limiting  case3  can  be  expressed  in  terms  Of  a 
more  general  model. 

As  discussed  further  below,   from  the  estimated  earnings  functions  for 
each  occupation  it  is  possible  to  derive  mean  predicted  earnings  at  each  age 

A 

a»  which  can  be  employed  as  an  estimate  Of  the  mean  Of  earnings 

at  that  age.     Similarly,    it. ill  be  possible  to  determine  the  variance  Of 

predicted  earnings  at  that  age,     a^.     Defining  the  weights  w.  as 

0'  +  p)"^a  "  ^  #  where  L  is  the  lower  bound  Of  the  working  lifetime,  all 

variables  entering  into  equations  I.B.2.1  and  I.B.2.2  are  known  Other  than  the 

covariance  terms  0^-.m     From  cros3-sectional  data  On  earnings  a3  a  function 

Of  age,   it  is  clearly  impossible  to  determine  these  covariances.  However, 

each   Of    the    previously    discussed    special-cum-limiting    cases    can  be 

incorporated  by  assumption. 

In  all  cases  mean  expected  lifetime  earnings  (present  value)  will  be 
given  by 

U  /     T  \  * 

p  =    e  (v+p)-ta-L>r 

a=L+1  a 
where  U  is,  as  before,  the  upper  bound  on  the  working  lifetime. 
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Assuming  independence  of  earnings  over  time,  the  covariance  terms  (o^j)  of 
equation  I.B.2.2  are  by  definition  zero,   implying  that  the  variance  of  the 
present  value  of  lifetime  earnings  is 


2  U 
Op    »       E      (v  +  p)~2(a-L)a2 

a»L+1  a 
In  the  limiting  case  of  invariance  over  time  in  the  position  Of  an  individual 
in  the  distribution  of  annual  earnings,  the  covariance  of  earnings  between  any 
two  periods  i3  simply  equal  to   the  product  Of  the  standard  deviations  of 
earnings,  i.e.,  »  ^a^a'     for  all  a  and  a',  and  the  variance 

Of  the  present  value  of  lifetime  earnings  becomes 

p      a»L+1  a=L+1  a*»a*1 

The  thirl  case,  of  cancelling  deviations  Of  actual  from  mean  earnings 
Over    time,    is    somewhat    more   complicated.      In    the   simplified  single 
distribution  situation,    the  maximum  absolute  value  Of  the  mean  negative 
covariance  consistent  with  the  given  annual  variance  was  that  value  which 
reduced  the  variance  in  undiscounted  lifetime  earnings  to  zero.     Clearly,  this 
limitation  will  continue   to  apply,    i.e.,   it  is  impossible  that  the  mean 
covariance  should  be  so  negative  as   to   imply  a  "negative"  variance  of 
undiscounted  earnings.     Thus,  the  limiting  value  of  the  mean  covariance  is 
that  value  for  which 

I       ol  ♦  [(U-L)(U-L-l  )]a  aa. 


or 


a=L+1 


-    I  a2/[(U-D(U-L-l)] 


'aa  *  .  ua 

a»L+1 
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If  this  is  the  limiting  value  of  the  negative  mean  covariance,  then  the  lower 
bound  On  the  variance  of  discounted  lifetime  earnings  is 

ag-     I     C**p>-2<»-L>o2 Ui1        Z  (V+p)-(a+a'>+2Laaa. 
p      a-L+1  a-L+1  a'-a*1 

which   will  be   greater  than   zero.     Substantively,    the  future  positive 

(negative)    deviations  of  actual   from  mean  earnings  will   cancel  previous 

negative  (positive)  deviations,  but  these  future  deviations  will  have  a  lower 

present  value  than  the  previous  deviations,    implying  that  the  variance  of 

discounted  lifetime  earnings  will  still  be  positive. 

In  summary,  conditional  On  the  assumption  concerning  the  covariance  Of 

earnings  Over  time,   the  mean  and  variance  of  the  present  value  of  expected 

lifetime  earnings  can  be  determined.     Unfortunately,   however,   the  precise 

distribution  of  this  present  value  i3  not  known,  and  for  purposes  discussed 

subsequently,    the    characteristics   Of    thi3    distribution    are  required. 

Fortunately,   several  of  these  characteristics  can  be  inferred.  Consider, 

first,  the  distribution  Of  annual  earnings.     Because  the  earnings  function 

expresses  the  natural  logarithm  of  earnings  as  a  function  of  Other  variables, 

e.g.,   experience,  under  the  usual  normality  assumptions  the  distributin  of 

predicted  annual  earnings  will  be  log  normal.    Thus,  the  distributin  of  annual 

earnings  will  be  bounded  below  by  zero  and  will  be  positively  skewed.  By 

implication,  the  distribution  of  lifetime  earnings  will  have  qualitatively 

similar  characteristics.     Although  the  sum  (or  weighted  sum)  of  log  normal 

variables   is  not   itself  log  normal,?  this   suggests  that   a  log  normal 


'  Rather,  the  product  of  log  normal  variables  is  log  normal. 
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approximation    to    the    distribution    of    lifetime    earnings    may   not  be 
unreasonable. 

Assume  provisionally,    then,    that   lifetime  earnings  are  log  normally 
distributed,  i.e. 

In  P  %  N(y,o2) 
Although  the  mean,  P\   and  variance,    o2,   of  lifetime 

earnings  are  known,  the  mean,    y  »         variance,  a2,  Of  the  log  of  lifetime 
earnings  must  be  derived.     In  the  case  of  the  log  normal  distribution  it  can 
be  shown  (Aitchison  and  Brown,   1957)  that  the  coefficient  Of  variation  Of  P, 
i),  can  be  expressed  a3  a  function  of  the  variance  u£  of  In  P,  i.e. 


The  coefficient  Of  variation,  however,  is  equal  to  the  ratio  of  the  standard 
deviation  of  P  to  its  mean,  i.e, 

2 

p 

Thus, 


(I.B.2.3)  a2  =  ln(_£  + 
Pw 

3iven  the  variance  Of  the  distribution  Of  ln(P),  it  is  possible  to  derive  the 
mean  of  ln(P)  from  the  relationship  between  the  mean  Of  P  and  the  mean  and 
variance  of  ln(P),  i.e., 

(I.B.2.4)  P  -    e  y  + 

and 
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y  *  In  7  -  .  502 

Thus,    subject   td   the   assumption  that   the  distribution   Of  lifetime 
earnings  is  logarithmically  normal,  the  characteristics  of  that  distribution 
have  been  determined,   conditional  On  the  stipulated  covariance  of  earnings 
over  time. 

It  Is  now  possible  to  turn  from  the  Objective  question  of  the  dispersion 
Of  expected  lifetime  earnings  to  the  subjective  question  Of  the  individual's 
preferences  concerning  more  versus  less  risky  alternatives.     The  point  here  i3 
that  a  risk-averse   individual  might  well   prefer  an  occupation  with  lower 
expected  lifetime  earnings  if  the  variance  of  these  expected  earnings  were 
also   sufficiently  lower  than   that   associated   with   alternative  available 
occupations. 

To  take  risk  into  account  effectively  requires  that  expected  lifetime 
earnings  be  distinguished  from  the  expected  utility  Of  lifetime  earnings.  It 
is  assumed   here  that   the  individual's  utility  function   (for  purposes  Of 
evaluating  risk)    is  characterized  by  what  Arrow  (l>965)  ha3  referred   to  as 
constant  relative  risk  aversion,  implying  a  utility  function  of  the  form 

(I.B.2.5)    U(P)  -  £-1?     0  +  1, 
-  ln(p) ,   a  -  1  , 

where  a  i3  the  index  of  relative  ri3k  aversion. 

In  thi3  formulation,  a  ■  0     indicates  risk-neutrality  (9U/3P  ■  1),   a  >  0 
indicates  ri3k  aversion  (9U/9P  <  1 ),  and  a  <  3     indicates  risk  preference  ( 
9U/yP  > 


An  interesting  discussion  of  the  properties  and  implications  Of  thi3  utility 
function  is  provided  by  SamuelsOn  ( 1  97 1  ) - 
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On  the  assumption  that    P    is  distributed  log  normally,  it  follows 

(I.B.2.6)    TT-  E(U)  =  -j^-eC11  "  a>    *  -5(1'  -  a)2a2,  a  +  ,i, 
"  y  ,   a  =  1  • 

Then,  if  individuals  are  risk  averse,   the  appropriate  measure  of  the 
returns    to    the    choice    of   occupation     i     over   occupation     j  is 
"0\  «.  u\.  t  not  the  difference  in  expected  lifetime 
earnings  in  occupation    i     and     j  ,  T.  _  f. .  if 

the  income  rate  Of  interest  p  refers  to  a  riskiess  alternative,  then  the  net 
utility  capital   value,  TJ\    -  U  j ,    captures  the 
influences  of  the  risk3  associated  with  both  alternatives. 

Thus,   the  net  utility  capital  values  Of  returns  to  the  choice  Of  One 
occupation  over  another  can  be  determined  for  alternative  assumed  degrees  Of 
risk  aversion  (values  ofa),  providing  a  spectrum  Of  estimated  utility  capital 
values.     Unlike  the  net  capital  values  themselves,  which  are  expressed  in 
constant  dollars,   the  unit  Of  utility  measurement  has  no  intuitive  meaning. 
However,  in  empirical  analyses  these  can  be  expressed  relative  to  the  utility 
Of   expected    lifetime    earnings    in    the    subject    Occupation,    i.e.,  as 

(tTj_     -     Uj)/U~i,     providing  an 

indication   of   the    relative   departure   from   perfectly   competive  market 
equilibrium  (for  which  TJ".  _  fl\  WC3uld  equal  zero), 

J.  J 

conditional  on  the  stipulated  degree  of  relaive  risk  aversion. 

Another  approach  the  question  of  risk  aversion  and  market  equilibrium  is 
to  ask  the  following  question:     Given  an  observed  difference  Ln  expected 
lifetime  earnings  between  occupations    i    and    j,  how  risk-averse  (-seeking) 
would  an  individual  have  to  be  in  order  to'  be  indifferent  between  the  two 
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occupations?  In  other  word3,  what  degree  Of  risk  aversion  would  be  required 
if  the  Observed  differential  were  to  be  consistent  with  market  equilibrium?^ 

This  question  can  be  answered  by  setting  tf.    equal  to 
Va  (each  as  a  function  of  y,    a2    and  a,  as  specified  in 


equation  1.8.2.6)  and  solving  for  «,  with  the  result  that 

+  1 


(I.B.2.7)     a  -    H  ~  yj 


The  plausibility  of  the  resultant  value  of  a  would  then  provide  an  indication 
Of  the  consistency  of  the  observed  lifetime  earnings  differential  with  the 
existence  of  competitive  equilibrium. 

Finally,   iterating  on  the  value  of  the  income  rate  of  interest,  p,  that 
value  Of   p  consistent  with  TT.    =  ij.    could  be 

determined,   conditonal  On  any  stipulated  degree  Of  risk  aversion  ou  This 
value  would  then  be  the  risk-cognizant  internal  income  rate  Of  return  to  the 
selection  of  Occupation  i  over  occupation  j. 

Thus,  each  Of  the  measures  Of  returns  to  occupational  choice  which  can  be 
derived  ignoring  risk  (the  net  capital  value  differential  and  the  internal 
rate  Of  return)  ha3  a  direct  parallel  when  the  effects  of  risk  aversion  are 
recognized . 


9  This  is  a  variation  on  the  type  of  question  addressed  by  Crain  and  Zardkoohi 
(H930),   who   were  concerned   with  the  nOnpecuniary  benefits  required  in 
alternative  occupations  a3  a  condition  for  equilibrium. 
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PHYSICIAI  EAEHINGS,  1976-77 

During  the  la3t  few  decaies,  both  technical  and  economic  factors 
have  contributed   to  a  very  rapid   extension  of  specialization  in 
medicine.     The  advance  of  medical  science  has  made  specialization 
both   desirable   and   possible;    the   financial    gains  promised  by 
specialization  have  furnishei  an  economic  incentive.     A  count  Of  the 
1931   Directory  of  the  American  Medical  Association  indicates  that 
Only  68  per  cent  Of  all  physicians  considered  themselves  general 
practitioners,   the  other  32  per  cent  being  almost  equally  divided 
between  partial  and  complete  specialists.     Sample  studies  indicate 
an  even  larger  proportion  of  specialists.    Moreover,  specialization 
seems  to  be  still  increasing. 

M.  Friedman  and  S.  Kuznets  (191-5,  p.  3) 
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Chapter  1 

SPECIALTY-  SPECIFIC  PHTSICIAH  EARNINGS  FUNCTIONS 
1.1      PHYSICIAN  PRACTICE  HOURS  AND  EARNINGS 

Physician  labdr,  Obviously,   La  not  sold  in  precise  tine-  defined  units  at  a 
fixed,  market-  determined  price.     Rather,  as  in  the  ca3e  Of  tn03t  prdfessidnal 
dccupatidns,    the   practitidner   cdnfrdnt3   a   demand    fdr  hi3  prdfe33idnal 
services,  the  prdductidn  df  which  requires  inputs  which  include  hi3  dwn  time 
and  effdrt.     A3  develdped  in  greater  detail  abdve  (Part  I),  characteristics 
either  df  demand  or  df  the  prdductidn  functidn  may  imply  a  mdre-  dr-  le33- 
rapld  decline  In  the  return  td  an  additidnal  increment  df  the  physician's  dwn 
time,    i.e.,    in  his  marginal  wage  rate.     A  mdndpdlistically-  cdmpetitive 
market,  in  which  the  demand  cdnfrdnting  the  individual  practitidner  (fira)  is 
le33   than   infinitely  elastic,    wduld   have   this   cdnsequence,    as  wduld  a 
prdductidn   functidn  in  which  the   practitidner' 3  efficiency  declines  with 
Increases  in  time  devoted  td  wdrk. 

The    relatidnshlp   between    earnings   and    wdrk    effdrt    ha3  critical 
implicatidns  fdr  the  estlmatldn  df  the  returns  td  prdfessidnal  training  dr 
specializatidn.     As   pdinted   dut   by   Lindsay   (l'971')t    if   human  capital 
investments    df    the    type    represented    by    prdfessidnal    training  and 
specializatidn  serve  td  increase  the  wage  rate,^   then  sdme  part  df  the 

1  Lindsay  cdnsiders  dnly  the  case  df  a  cdnstant  (marginal-  equal-  td-  average) 
wage  rate.     Recdgnitidn  df   the  ndnlinearity  df  the   earnings  functidn 
requires   the   qualif icatidn   that   dnly  the   average   wage   rate  need  be 
positively  related  td  human  capital  intensity,  while  it  is  the  marginal  wage 
rate  which  will  primarily  determine  the  level  of  work  effort  (although 
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earnings  gain  associated  with  a  human  capital  investment  will  be  due  to  the 
increase  in  wdrk  effort  induced  by  the  higher  wage  rate.     Even  if  an 
individual  were  indifferent  between  two  occupations  distinguished  only  by 
their  associated  levels  of  human  capital  investment,  it  might  still  appear 
that  earnings  in  the  more  human-  capital-  intensive  occupation  were  greater 
than  required  to  generate  a  competitive  return  to  the  investment,  simply 
because  the  practitioner  must  also  be  compensated  for  the  greater  work  effort 
called  forth  by  the  higher  wage.     Thus,   it  is  necessary  to  adjust  Observed 
interoccupatiOnal  earnings  differences  for  concomitant  differences  in  hours  Of 
work  in  the  derivation  of  estimates  Of  returns  to  human  capital  investment. 

When  the  possible  relationships  between  characteristics  Of  demand  and  Of 
production  functions,  on  the  one  hand,   and  human  capital  intensity,  On  the 
other,  are  recognized,  however,  it  is  no  longer  clear  that,  at  the  margin,  the 
wage  rate  in  a  human-  capital-  intensive  occupation  will  exceed  the  wage  rate 
in  a  less  human-   capital-  intensive  Occupation.     Especially  because  the 
services  Of  human-    capital-    intensive   practitioners   tend    to   be  highly 
differentiated  (nonhomogeneous) ,  the  elasticity  Of  demand  for  an  individual's 
services  would  be  expected   to   decline  with  increases   in  human  capital 
intensity.     Thus,   the  marginal  wage  rate  may  decline  more  rapidly  in  more 
human  capital  intensive  occupations  than  in  Others. 

Even  if  the  wage  rate  is  invariant  with  hours  Of  work,  the  adjustment  Of 
interoccupatiOnal  earnings  differentials  for  associated  differences  in  hours 
of  work  is  not  unambiguous,  unless  the  underlying  utility  function  in  the 
hours-  earnings  space  is  known. 2  However,  nonlinearity  in  the  earnings-  hours 

income  effects  Of  inframarginal  earnings  will  also  have  an  influence  on  the 
supply  of  labor) . 

2 

This  is  essentially  an  index  number  problem,  as  discussed  previously. 
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relationship  requires  that  the  entire  functional  relationship  be  known  if  an 
estimate  of  the  returns  to  human  capital  investment  is  to  be  made.  Point 
estimates  Of  hours  ani  earnings  are  no  longer  sufficient  as  a  basi3  for 
derivation  of  returns  to  human  capital. 

In  thi3  analysis  the  nonlinearity  in  the  hours  earnings  relationship  is 
explicitly  recognized  in  the  estimation  of  specialty-  specific  physician 
earnings  functions.     On  the  basis  Of  these  estimated   earnings  functions, 
hours-  Of-  work-  adjusted  estimates  Of  the  returns  to  physician  specialization 
are  derived  in  the  following  chapter. 

1.2      THE  ESTIMATED  PROFESSIONAL-  EARNINGS  MODEL 

The  physician  earnings  functions  estimated  here  represent  variations  On  the 
general  professional  earnings  model  developed  above.     Specifically,  demand  and 
production  functions  confronting  the  individual  practitioner  are  assume!  to 
have  the  following  forms: 

(11. 1.1)  Demand  function  P  =  P(Q,X4) 

(11. 1.2)  Production  function        Q  =  Q(H,Xp) 
where    P  i3  price  per  unit  Of  service, 

X^  is  a  vector  of  other  demand-  influencing  variables, 
Q  i3  Output, 

is  a  vector  of  production-  influencing  variables,  and 
H  13  hours  of  work. 
For  simplicity,  inputs  other  than  the  physician's  own  time  are  ignored. 

Assuming  specific  functional  forms  for  both  the  demand  and  production 
functions,  it  is  possible  to  derive  the  physician  earnings  function  and  to 
specify  the  relationship  between  the  elasticities  Of  demand  and  Of  Output,  On 
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the  one  hand,   and  the  marginal  wage  rate  and  elasticity  of  earnings  with 

respect  to  hours  of  work,  on  the  other: 

/  x  a1  a3  +  a2^d 

(II. 1.1a)        P  »  Q    e  d  a 

bi  b3  +  b2H  +  bzXD 
(II. 1.2a)        Q-H1eJ       d         ^  p 

Physician  earnings  are  then  equal  to  the  product  Of  price  and  quantity: 

bjl'+a,)  [b3(l  +a1)*a0]+b2(l  ♦a1  )H+b3(l  +a1  )X0*a2Xd 
(II. 1.3)      Y  -  PQ  -  H  e  J      c  J 

c1  co+c2^+c3^ 
*  H  e 

where    cQ  =  ^(1^  )  +  aD, 

C1    »  b,;(l  +ai), 

c2  -  b2(l  +aj ), 

c3  =  [b3(l+a1)  *  a2],  and 

x  ■  £*P  xd]. 

The  following  elasticities  can  then  be  derived: 

(II.  1 .4a)  Demand  (0.)  with  respect  to  price  (P)  p  =  _  \\/a^,     a^  <  0 

(II. 1.4b)  Output  (Q)  with  respect  to  hours  (H)  H  *  ^1   +  ^2^ 

(II. 1.4c)  Earnings  (Y)  with  respect  to  hours  (H)         r)y  H  ■  b1  (l  +a1  )  +  b?(!+a-| 

Finally,  the  marginal  wage  rate  (w^)  j3 

(II.  1.5)    wm  »  [^(I^JH-1'  +  b2(1+ai)]Y 
•  (c^H"'  +  °2)Y 

Thus,  the  marginal  wage  rate  will  be  invariant  with  respect  to  hours  of  work 
if  and  only  if  (V)  the  elasticity  of  demand  is  infinite  (a1  »  0)  and  (2) 
the  elasticity  of  Output  with  respect  to  hours  is  unity  (bj,  ■       «  1 
and     b9  =  c?   -  0).     Regardless  Of  the  elasticity  Of  Output  with 
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respect  to  hours  Of  work,  the  marginal  wage  rate  will  be  zero  if  (or,  over  any 
range  Ln  which)   the  elasticity  Of  demand  is  unity  (a^   «  -1),  setting  a 
lower  bound  on  the  demand   elasticity  which  can  reasonably  confront  the 
individual  practitioner. 

Unless  either  the  demand   or  production  function  can  be  estimated 
directly,  estimation  of  the  reduced-  form  earnings  function  will  not  permit 
identification  of  all  of  the  underlying  parameters.     However,  conditional  on 
assumed  values  Of  certain  critical  parameters,  e.g.,  the  elasticity  of  output 
with  respect  to  hours  (for  which  several  independent  estimates  are  available), 
the  Implied  values  of  other  parameters  can  be  derived.     In  a  subsequent 
chapter  thi3  approach  is  utilized  to  indicate  the  consequences  for  the  prices 
Of  physician  services  and  for  physician  earnings  Of  increases  in  competition, 
a3  reflected  in  increases  in  elasticities  Of  demand  confronting  individual 
physicians,  identifying  critical  increases  in  elasticities  whioh  would  insure 
no  decreases  (and  possibly  increases)  in  physician  work  effort  (and  hence  in 
the  short-   run  supply  Of  physician  services,   and   this   analysis  i3  then 
generalized  to  permit  identification  Of  policies  which  would  have  neither 
short-  nOr  long-  term  consequences  for  supply. 

I.  3      ESTIMATED  SPECIALTY-  SPECIFIC  EARNIHSS  FUHCTIONS 

The  reduced-  form  professional  earnings  function  developed  above  (equation 

II.  1.3)  has  been  estimated  for  each  Of  the  18  physician  specialties  for  which 
data  are  provided  by  the  1975  and  1'977  HCPA  Physician  Practice  Cost  and  Income 
Surveys  (denoted  PPCIS75-77).    The  HCFA  surveys  exclude  physicians  in  graduate 
training  (internships  and  residencies).     For  the  15  surveyed  medical  and 
surgical  specialties  the  samples  are  also  restricted  to  physicians  (M.D.s  and 
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osteopaths)   in  private,  nOn-  hospital-  based  practice.     Ia  the  case  of  the 
anesthesiology,  pathology  and  radiology  the  universe  is  extended  to  include 
hospital-  based  practitioners. 

In  order  to  restrict  the  analysis  to  physicians  in  active  practice, 
observations  with  any  of  the  following  characteristics  were  excluded:    (a)  age 
greater  than  75,   (b)  weekly  medical  practice  hour3  less  than  2D,  ani/or  (c) 
annual  weeks  of  practice  less  than  4-0.     Female  physicians  were  also  excluded 
in  the  estimations.    For  purposes  of  comparability  of  earnings  between  the  two 
years  (and  also  between  the  HCFA.  surveys  and  the  1967-  73  Current  Population 
surveys  examined   subsequently),    earnings  were   deflated   to   constant  1972 
dollars   utilizing    the    implicit    GNP   deflator    for    personal  consumption 
expenditure  (PCS).     With  a  value  of  approximately  230  in  the  spring  of  1932, 
the  PCE  deflator  was  132.8  in  1975  and  HI  .7  in  1977.     Data  for  the  two  survey 
years  were   pooled   in  order  to    increase   sample  sizes  and  hence  achieve 
statistically  more  stable  and  significant  coefficient  estimates. 

The  dependent  variable  in  the  estimated  earnings  function  is  the  natural 
logarithm  of  annual   (survey  year)   net  professional   earnings.  Independent 
variables  include: 

(l>)  Experience  ^survey  year  ( 1  976  or  1977)  minus  year  of  medical  school 
graduation,  in  decades] 

(2)  Experience  (in  decades)  squared 

(3)  Annual  hours  devoted  to  medical  practice  (in  thousands) 

(\)  Natural  logarithm  of  annual  medical  practice  hours  (in  thousands) 
(5)  Age  at  medical  school  graduation  (in  decades) 
(5)  Incorporated  practice  (l(»yes,  0*no) 
(7)  Solo  practice  (li*yes,  0*no) 

(3)  Practice  at  more  than  one  hospital  (l'=yes,  0»no;  hospital-based  only) 
(9)  Department  chief  (li»yes,  0«nO;  hospital-based  only) 
(I'O)  Dummy  variable  for  1< 977  (»0  in  1976,  -1  in  1977) 

In  addition  to  the  basic  form  of  the  earnings  function,  a  richer  version, 

including  interactions  between  the  logarithm  of  hours,  On  the  one  hand,  and 
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experience  ani   experience  squared,  on  the  other,   i.3  also  estimated.     In  a 
preliminary  analysis  region  and  residence  variables  were  also  tested  but  found 
to  be  generally  insignificant,  possibly  because  of  the  relatively  small  sample 
sizes  involved. 

In  an  earnings  function  of  this  form  it  is  anticipated  that,  at  least 
initially,  the  effect  of  experience  on  earnings  will  be  positive,  reflecting 
the  effects  of  "learning  by  doing,"  i.e.,  the  accumulation  Of  human  capital 
through  actual  practice.     After  some  point,   however,   Lt  is  expected  that, 
because  of  Obsolescence  Of  human  capital  and  of  the  effects  Of  age  On  general 
efficiency  in   production,    the   effects  of   additional   experience   will  be 
negative.     Thus,    experience   i3   expected    to    have   a   positive   sign  and 
experience-  squared  a  negative  sign. 

In  general,    it   i3   anticipated   that   the  elasticity  Of  earnings  with 
respect  to  annual  hours  of  practice  will  be  positive  but  will  decline  with 
increases  in  hours.     Thus,   the  sign  Of  the  natural  logarithm  of  hours  is 
expected  to  be  positive,  while  the  sign  Of  actual  hours  is  expected  to  be 
negative.     The  possibility  that  net  practice  earnings  would  actually  decline 
with  increases  in  hours  beyond  some  point  cannot  be  ruled  Out,  as  efficiency 
may   decline   radically   while   required    nonphysician   inputs  may  increase 
significantly. 

Age  at  meiical   school  graduation  (denoted  "Bakke")   may  have  ambiguous 
effects.     On   the  One  hani,    the  Older  graduate  may  have  greater  real  or 
apparent  maturity,  positively  valued  by  patients.    On  the  other,  more  advanced 
age  may  reflect  greater  difficulty  in  achieving  entry  into  medical  school  or 
in  completing  medical  study,  the  causes  of  which  might  well  be  reflected  in  a 
lesser  quality  Of  care  and  a  reduced  capacity  to  attract  patients.     Thus,  no 
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firm  expectations  concerning  the  sign  Of  thi3  variable  can  be  stated  a  priori . 
Moreover,  the  signs  may  be  different  in  different  specialties. 

The  practice-  type  variables  may  reflect  both  real  effects  and  effects  of 
the  form  of  practice  on  reporting  biases.     For  organizationally  more  complex 
and  highly  structured  practices,  reporting  error  is  likely  to  be  significantly 
lower,   and   the  general  direction  Of  bias  in  the  reporting  Of  earnings  is 
likely  to  be  negative;  thus,  the  incorporated  practice  dummy  variable  would  be 
expected  to  have  a  positive  coefficient,  while  the  sign  of  the  solo  practice 
variable  would  be  expected  to  be  negative.     In  general,  real  effects,  e.g.,  of 
greater  efficiency  in  utilization  of  both  physician  and  nonphysician  inputs, 
would  al30  be  expected   to  lead  to  this  pattern  Of  signs,   especially  with 
reference  to  solo  practice. 

For  hospital-  based  physicians  status  as  a  department  chief  would  be 
expected   to  be  reflected   in  higher  earnings.     Practice  in  more  than  one 
hospital,    however,    might   have  varying   effects.      If  multiple-  hospital- 
practice  reflected  relatively  low  demands  for  specialist  services,  the  effect 
might  well  be  negative,  while  exploitation  Of  a  relative  monopoly  position  in 
several  different  "markets"  might  lead  to  the  finding  of  a  positive  sign  on 
the  coefficient  Of  this  variable. 

A  digression  is  in  order  concerning  the  definition  Of  experience.     In  the 
absence  of  Other  information  it  is  conventional  to  define  experience  in  terms 
Of  age  and  years  of  schooling  completed.     Here  a  somewhat  more  direct  measure 
i3  possible,  since  information  is  available  not  Only  on  the  level  Of  schooling 
completed  (a  medical  degree)  but  also  on  the  age  at  which  that  degree  was 
received.     However,   since  the  sample  excludes  persons  in  graduate  medical 
training,   a  more  appropriate  measure  would  relate  to   practice  experience 
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subsequent  td  the  completion  of  graduate  training  (internship  and  residency). 
Unfortunately,   information  on  the  duration  of  the  physician's  training  period 
is  effectively  unavailable.     Thus,  the  measure  of  experience  utilized  in  this 
analysis  (a)  includes  the  period  of  graduate  medical  training  and  (b)  assumes 
that  the  physician  has  been  actively  engaged  in  either  training  or  actual 
practice  continuously  since  medical  school  graduation.     Effectively,  a  year  of 
graduate  training  and  a  year  of  post-  training  practice  are  assumed  to  have 
identical    consequences    for    earnings.      Thi3    assumption    i3  Obviously 
questionable,  since  it  would  provide  no  basis  On  which  to  rationalize  the 
choice  of  any  training  at  all,  unless  the  earnings  Of  a  trainee  were  at  least 
equal  to  the  earnings  Of  a  comparable  practitioner  (which  is  distinctly  not 
the  case).     The  confusing  effects  Of  this  blatently  unsapportable  assumption 
are  reduced  somewhat  because  the  estimates  wi.il  control  for  specialty,  with 
the  intraspecialty  variance  in  training  presumably  substantially  less  than  the 
variance  In  training  across  all  specialties.     Nonetheless,  It  is  important  to 
recognize  that,  even  with  the  Information  available,  the  measure  of  experience 
Is  less  than  Ideal. 

The  estimated    earnings   functions   are   presented   in   Tables  11.1.1(1') 
through  11.1.1(13),  which  also  provide  estimates  Of  an  annual  practice  hours 
equation,  in  which  the  dependent  variable  is  the  natural  logarithm  of  annual 
hours  (in  thousands),  expressed  as  a  nonlinear  function  of  age  (including  age, 
age-  squared  and  age-  cubed,  with  age  expressed  in  decades). 

Because  the  Independent  variables  fall  into  several  natural  gr0uplng3,  a 
convenient   Initial  focus  In  the  examination  of  these  equations  is  On  the 
statistical  significance  Of  these  variable  groups.     Table  II. 1.2  provides  F- 
test  significance  levels  for  (l  )  the  more-  and  less-  parsimonious  earnings 
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TABLE  II. 1.1 
Estimated  Earnings  and  Hours  Functions 


(1 )  Allergy 


(  1) 

(  2) 

<  3> 
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01 
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o; 
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-01) 

l( 
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01) 
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) 
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) 
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) 
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) 
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) 
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02 
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EQN  STD  ERR 
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Table  II. 1.1,  continued 
(2)  Cardiology 
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0 
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Table  II. 1.1,  continued 
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1  '  .4224 
l(  .4677 

) 

LNAHXE     (  0)1 
STD  ERROR  | 

•9925E- 
(  .6062E- 

03 
02) 

LNAHE2     (  0)1 
STD  ERROR  | 

•1C44E- 
(  .2C18E- 

01 
01) 

C  (0)1 
STD  ERROR  1 

11  .17 

(  .3376 

) 

l(  .3142 

) 

l( 

5.395 
1 .566 

) 

AGE  10       (  0) 

STD  ERROR 

2.897 
.9638 

) 

AGE2         (  0) 

STD  ERROR 

l« 

.5965 
•  1918 

) 

AGE3         (  0) 
STD  ERROR 

.4009E- 
•1239E- 

01 
01) 
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COMMAND/LINE 

SAMPLED  ON 
N/NUM  CONSTR 
EQN  STD  ERR 
R-SCUARED 


Table  II. 1.1,  continued 
(4.)  Gastroenterology 


GLSQ 

OK  ( 
134/ 
.3381 
0.254 


1) 
/  14 


0) 
0 


(  2) 

Sfeso    \  28> 

134/  0 
.3400 
0.233 


(  3) 
OLSQ        /  25 
CK  (  0) 

134/  0 
.2398 
0.182 


DEP  VARIABLE    ILNINC       (      0)| LNINC        (     0) | LNANHR     (     0)  | 


Oil 

STD 

f         n  t  1 
1         0)  I 

ERROR  1 

• .3 tOot- 
(  .1358 

01 

) 

1  -.3570c 
1  (  .5944E 

-01 

-01) 

1  _ 

l( 

•  1193E- 
.4178E- 

01 
01) 

D INCUR 

STD 

(  0) 

ERROR  1 

. 5054c- 
(  .6621E- 

01 
01) 

•3870E 
1  (  .6539E 

-01 

-01) 

1 

l( 

fill  1  r 

•c711E- 
.4556E- 

01 
01) 

D  SOLO 
STD 

ERROR  I 

-• 1695 
(  .6497E- 

01) 

I  -.1753 
|(  .6526E 

-01) 

1 

l( 

•  1813E- 
.4456E- 

81) 

E  10 
STD 

(  Oil 

ERROR  1 

•  1532 
(  .1367 

) 

•  2569 
l(  .1215 

) 

E  5QR 
STD 

(     0)  1 
ERROR  1 

- • 742 1E- 
(  .2724E- 

01 
01) 

I  -.5610E 
((  .2365E 

-01 

-01) 

B  AKKE 
STD 

/  All 

( _  0) 
EPROR  1 

) 

•  1 1 4 1 
|(   .14  85 

) 

•• 

a  kin  li  n  c 

ANNHKS 
STD 

/         n  I  1 

(  Oil 
ERROR  1 

•  2107 
(  .2724 

) 

I  .1200c 
l(  .2465 

-01 

) 

1  KI  A  KIM  C 

STD 

(  ml 
ERROR  1 

(  .6176 

) 

.  CO  7  1 

|<   .69  07 

) 

LNAHXE 
STD 

(     0)  1 
ERROR  1 

.1C11E- 
(  .68G2E- 

02 
02) 

LNAHE2 
STD 

(     0)  1 

ERRGR  I 

.4275E- 
(  .2547E- 

01 
01) 

C 

STD 

(     0)  I 
ERROR  1 

10.23 
(  .4594 

) 

1  9.901 
l(  .4179 

) 

l( 

3.012 
1.713 

) 

AGE  10 
STD 

(  0) 
ERROR 

lr 

1.223 
1.060 

) 

AGE2 
STD 

(  0) 
ERROR 

l< 

.2525 
.2124 

) 

AGE3 
STD 

(  0) 
ERROR 

l«- 

.1765E- 
•1376E- 

01 

01) 

♦ 
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Table  II. 1.1,  cdntinuei 
(5)  (Jeneral/Family  Practice 


COMMAND/LINE 
SAMPLED  CN  - 
N/NUM  CCNSTR 
EON   STD  ERR 
R-SQUAREO 


(  1) 

/ 
( 

776/ 
0.226 


0 


( 


2) 

I 

776/ 


0.224 


20 
0) 
0 


( 


3) 

/ 
( 

776/ 


25 
0) 
0 


OEP  VARIABLE    | LNlNC       (      0  )  I  LNINC        (     0 ) I LNANHR     (  0) 


D77 

(     0)  1 

-.1308 

1        Af 5 1 P  — 
1     lOCJ It 

nil 
U  1  1 

1  -.4150E 

1  I    •  Ox  U  3 1 

-01 
-ni  i 

Ul  1 

\r 

1  I 

.1823E- 

9ft  5 1 
.  CMCX C 

01 
ni  i 

Ul  J 

DINCOR 

w  1  U 

(     0)  I 

pop np  I 

C  KK  UK  | 

•  1520 

1      I  JJI  It 

Ul  J 

1  .1552 

-ni  i 

Ul  I 

1, 

.5183E- 

2  3  1  6  P  — 
. CO XH C 

01 
ni  l 

Ul  J 

DSOLO 

(     0)  | 

-.1421 

l        3  A  O  fl  P  — 
1     t  O  O  U  0  t 

All 

J  -.1413 

1  1        34s  CAP 

-01  1 
Ul  1 

1, 

1  V 

.7010E- 

02 

01  1 

E10 

cm 

(  0)1 

pppnp  1 

C  ™  K  U  K  I 

.3237 

nil 

|  .3077 
I l    . >o tic 

-01  1 

ESQR 

j  1  U 

(     0)  1 

cppnp  1 
C  KKUK  1 

-.7557E- 

/          1 27AC. 

1     •  A  -  f  DC 

01 
nil 

j  -.7044E 

IV     •  1 1  3  X  t 

-01 

—  m  i 
Ul  1 

BAKKE 

J  1  u 

CDDnp  1 

•3909E- 

01. 
nil 

U  1  J 

I  .3959E 

i  l       A3  7  AP 
I  1    . tO  f  oc 

-01 

-01  1 
Ul  J 

ANNHRS 

cin 
o  I  U 

(  0)1 
cppnp 

-.2667 
1    •  V  5  1 1 1" 

nil 
Ul  J 

|  -.2778 

1  I       cn  QAC 

— n  1  i 
-Ul  J 

LNANHR 

STD 

(  0)1 

FRRHR  1 

L  r\  rSU  n>  | 

1  .C92 

\      •  J  w  C  i 

1 
i 

1  1.124 

|  \      .  t.  V  7  J 

1 

LNAHXE 
STD 

(  0)  | 
ERROR  1 

-.3C18E- 
(  .2605E- 

02 
02) 

LNAHE2 
STD 

(  0)  I 
ERROR  1 

•  5382E- 
(  .9C57E- 

02 
02) 

C 

STD 

(  0)  1 
ERROR  ( 

9.867 
(  .1915 

) 

1  9.807 
|(  .1578 

) 

l< 

1.795 
.7907 

) 

AGE  10 
STD 

(  0) 
ERROR 

li- 

.4305 
.4857 

) 

AGE2 
STD 

(  0) 
ERROR 

lt 

.9415E- 
.9639E- 

01 
01) 

AGE  3 
STD 

(  0) 

ERROR 

I." 

.7237E- 
.6193E- 

81) 
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Table  II. 1.1,  continual 
(5)  General  Surgery 


COMMAND/LINE 
SAMPLED  ON 
N/NUM  LONSTR 
EON  STD  ERR 
R-SQUAKED 


OLSQ 
OK 


(  1) 

/ 
( 

706/ 
.4412 
0.171 


10 

0) 

0 


OLSO 
OK 


(  2) 
/ 
< 

706/ 
.4424 
0.164 


20 
0) 

0 


OL  SO 

OK 


(  3) 
/ 
( 

706/ 
.2810 
0.045 


25 
0) 
0 


OEP  VAk I ABLE 

ILNINC 

(      0)  1  LN INC 

(      0 ) | LNANHR 

(  0)1 

D77          (  0) 

STD  ERROR 

I  .5708E 
i(  .8057E 

-01 
-01) 

1  -.3674E 
I  (  .3375E 

-01 
-01) 

1 

(( 

-.2748E 
•2144E 

-Dl 
-01  ) 

DINCOR     (  0) 
STD  ERROR 

I  .1897 
|(  .3529E 

-01) 

1      . 1 9  06 
|(  .3535E 

-01) 

1 

l( 

.2156E 
.2252E 

-Dl 
-Dl  ) 

DSOLO       (  0) 
STD  ERROR 

1  -.2141 
|(  .3554b 

-01  ) 

|  -.2132 
((  .3563b 

-01  ) 

I 

H 

-.1025E 
.2269E 

-Dl 
-Dl  ) 

E10           (  0) 

STD  ERROR 

I  .2867 
|(  .8171E 

-01) 

I  .3321 
1 (   .79  77E 

-01) 

ESQR         (  0) 
STD  ERROR 

1  -.8029E 
1  (    .  1656E 

-01 
-01) 

1  -.6970b 
I (  .1495E 

-01 
-01  ) 

bAKKE        (  0) 
STD  tRROR 

1  -.4653E 
|(  .7149E 

-01 
-01) 

1  -.5370b 
I (  .7163E 

-01 
-01 ) 

ANNHRS     (  0) 

STD  tRROR 

1  -.5B38E 
|(  .9121b 

-01 
-01) 

1  -.9717E 
|(  .8769E 

-01 
-01) 

LNANHR     (  0) 
STD  ERROR 

I  .2658b 
1(  .2939 

-01 

) 

I  .3113 
|(  .2552 

) 

LNAHXE      (  0) 
STD  ERROR 

1  .3840b 
|(  .2970E 

-02 
-02) 

LNAHE2      (  0) 
STD  ERROR 

|  .1514E 
l(  .1D40E 

-01 
-01  ) 

C               (  0) 

STD  ERROR 

1  10.66 
|(  .2477 

) 

|  10.52 
|(  .2245 

) 

t> 

2.238 
1.176 

) 

AGE  10       (  0) 

STD  ERRDR 

1. 

-.8061 
.7035 

) 

AGE  2         (  0) 
STD  ERROR 

I. 

.1863 
.1370 

) 

AGE  3         (  0) 
STD  ERROR 

1. 

-.1423E 
.8704E 

-Dl 
-D2  ) 
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Table  II. 1.1,  continued 
(7)  Internal  Medicine 


C  OHM  AN  J /LINE 
SAMPLED  ON 
N/NUM  CONSTR 
EON  STU  ERR 
R-SQUAr<ED 


(  1) 

/ 
( 

605/ 
.3971 
0.201 


OLSQ 
OK 


1<i 
0) 

0 


(  2) 
/ 
C 

605/ 
.3967 
0.192 


OLSO 
OK 


20 
0) 

0 


OLSQ 
OK 


(  3) 
/ 
( 

605/ 
.2790 
0.016 


2b 
0  ) 
0 


DEP  VARIABLE 

ILN1NC 

(  0)|LNINC 

(      0 ) | LNANHR 

(  0)1 

077           (  0) 

STO  tRROR 

1  -.2127 
i (  .7196E 

-01) 

1  -.93D6t 

1 (  .3326E 

_  n  i 
"01 

-01) 

1  _ 

l( 

•  1  1  ->  J  t 

.2  325E 

-01 
-31  ) 

OINCOR     (  0) 
STO  ERROR 

1  .1416 
|(  .3504E 

-01) 

•  1366 
1 (  .3511E 

-01) 

l( 

•3334L 
.2444E 

-01 
-01  ) 

OSOLO       (  0) 
STD  ERROR 

1  -.1911 
|(  .3586E 

-01) 

1  -.1945 
1 (  .3596E 

-01) 

1 

l< 

• 1 706E 
.251BE 

-31 
-31  ) 

E10           (  0) 
STD  ERROR 

1  .3060 
i(  .7135E 

-01) 

•  2846 
1  (  .6872E 

-01) 

ESQR         (  0) 
STD  ERROR 

1  -.8962E 
I (  .1673E 

U 1 
-01) 

I  -.ooJot 
1 (  .1360E 

-ft  1 

U  1 

-01) 

6AKKE       (  0) 
STD  ERROR 

1  -.2323E 
1  (  .6542E 

-01 
-01) 

I  -.2719L 
I  (  .6565E 

-01 
-01) 

ANNHRS     (  0) 
STD  ERROR 

1  -.1046 
|(  .9507E 

-01) 

1  -.1298 
I (  .9488E 

-01) 

LNANHR     (  0) 
STD  ERROR 

1  .4043 
|(  .2837 

) 

I  .5775 
|(  .2677 

) 

LNAHXE     (  0) 
STD  tRROR 

1  -.5320E 
|(  .2898E 

-02 
-02) 

LNAHE2     (  0) 
STD  ERR3R 

1  .2278E 
i(  .1D14E 

-01 
-01  ) 

C              (  0) 

STO  ERROR 

1  10.48 
!(    .22  04 

) 

1  10.31 
I  (  .2072 

) 

l« 

1.290 
1  .028 

) 

AGEIO       (  0) 
STD  ERROR 

l<- 

.1545 
.6357 

) 

AGE 2         (  0) 

STD  ERROR 

1, 

.3736E 
.12  76 

-01 

) 

AGE 3         (  0) 

STO  ERROR 

1,- 

.3131E 
.8327E 

-32 
-32  ) 
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Table  II. 1.1,  continued 
(3)  Neurological  Surgery 


COMMAND/!.  I  NE 
SAMPLED  ON 
N/NUM  CONSTR 
EON   STD  ERR 
R-SQUAKED 


(  1) 

/ 
( 

184/ 
0.111 


OLSQ 
OK 


10 
0) 

a 


t  2) 
/ 
( 

184/ 
.4531 
0.098 


OLSQ 
OK 


2D 
0) 
0 


OLSQ 
OK 


(  3) 
/ 
( 

184/ 
.2611 
0.099 


25 
0) 
0 


OEP  VAK 1 ABLE   ILN1NC        (     0)1 LN1NC       (     0 ) I LNANHR     (  0)1 


n  77          i  nil 

VII                   \         \J  1  I 

STD  tRROR  I 

-     i  7 QC. 
.If 

(  .1715 

) 

1  -70.74F 

((  .67B5E 

-n  1 

\J  X 

-01) 

1 

li 

.  X  JOCV. 

.3887E 

<J  X 

-31  ) 

n  iwrnc  t  nil 
STD  ERROR  I 

iqcp 
(  .7374E 

-01) 

1  (  .7369E 

-01) 

1 

l( 

•  O  O  7  C  u 

.4162E 

-11 

J  X 

-01  ) 

n  ^ni  n      f  nil 

STD  ERROR  I 

•  1  C  J  1 

(  .7068E 

-01) 

1     —    1 1 AA 
1       . 1 x to 

|(  .6974E 

-01) 

1 

l< 

•  J  IU7C 

.4002E 

j  1 
-Dl  ) 

c in  i  nil 
STD  ERROR  1 

1  0  0^ 

li7  70 

(  .1996 

) 

• D007t 

|(  .1730 

V  X 

) 

c  cng  |  nit 
STD  ERROR  | 

(  .4443E 

-n  1 
-01) 

1       .      17  30C 
1           •  A  1  JUL 

1 (  .3645E 

—n  1 
-01  ) 

u akkp  i  nil 
STD  ERROR  I 

-12  Of. 

.  X  J  ~o 

(  .1419 

) 

1    -  -  1  7 

i         •  X  1  0 

1  (  .1395 

) 

ANNHR  S      (  OH 

STD  ERROR  | 

- . 2789 
i  .2125 

) 

1  -.2394 
1  (  .1746 

) 

LNANHR  (  0)1 
STD  ERROR  1 

1 .065 
(  .6032 

) 

1  .8027 
)(  .5476 

) 

LNAHXE  (  0)1 
STD  ERRDR  I 

-.1232E 
(  .7777E 

-01 

-02) 

LNAHE2  (  0)1 
STD  ERROR  | 

.7592E 
(  .3574E 

-02 
-01) 

C  (0)1 

STD  ERROR  I 

10.84 
(  .5863 

) 

)     1 1  .  00 
|(  .4546 

) 

1, 

-2.855 
2.344 

) 

AGEIO       (  0) 
STD  ERROR 

1, 

2.370 
1.433 

) 

AGE2         (  0) 
STD  ERROR 

I. 

-.4610 
.2855 

) 

AGE3         (  0) 
STD  ERROR 

I. 

.2B09E 
.1B53E 

-31 
-31  ) 
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Table  II. 1.1,  continued 
(9)  Obstetri.es/Gynecaldgy 


(  1) 

(  2) 

(  3) 

COMMANO/L  1  NE 

OLSU  / 

1* 

OLSO  / 

20 

ULSQ  / 

25 

SAMPLED  ON 

OK  ( 

0) 

OK  ( 

0) 

OK  ( 

0  ) 

N/NUM  CONSTR 

735/ 

0 

735/ 

0 

735/ 

0 

EON  STD  ERR 

.3977 

.3974 

.3085 

R-SQUA«ED 

0.235 

0.234 

0.066 

DEP  VARIABLE    |LNINC       (     0)|LN1NC       (     0)|LNANHR     (  0)| 


077           (  0)1 
STD  ERROR  | 

-.5605E 
(  .6552E 

-01 

-01) 

1  ( 

-.2590E 
.3023E 

-01 
-01) 

I. 

-.7434E 
.234BE 

-D3 
-31) 

D1NC0R     (  0)1 
STD  ERROR  1 

•  1116 
(  .3330E 

-01) 

1  ( 

.1101 
.3324E 

-01) 

I. 

.20  73E 
.2585E 

-Dl 
-31  ) 

DSOLO       (  0)1 
STD  ERROR  1 

-.1975 
(  .3187E 

-01 ) 

1  ( 

-.1975 
.3177E 

-01) 

1, 

-.2243E 
.2459E 

-Dl 
-01  ) 

E10           (  0)1 
STD  ERROR  | 

.3783 
(  .7520E 

-01) 

1  ( 

.3865 
.7003E 

-01  ) 

ESOR         (  0)1 
STD  ERROR  | 

-.94  39E 
(  .1464E 

-01 

-01) 

1  ( 

-.8994E 
.1408E 

-01 
-01) 

■• 

BAKKE       (  0)1 
STD  ERROR  | 

-.1276 
(  .6268E 

-CI) 

1  ( 

-.1270 
.62  52E 

-01) 

ANNHRS      (  0)1 
STD  ERROR  i 

-.1267 
(  .7657E 

-01) 

1  ( 

-.1493 
.7178E 

-01) 

LNANHR     (  0)1 
STD  ERROR  I 

.514<» 
(  .2441 

) 

1  ( 

.6149 
.2023 

) 

LNAHXE  (0)1 
STD  ERROR  I 

-.1502E 
(  .2744E 

-02 
-02) 

LNAHE2     (  0)1 
STD  ERROR  I 

.7689E 
(  .8747E 

-02 
-02) 

C  (0)1 
STD  ERROR  ( 

10.66 
(  .2131 

) 

l« 

10.59 
.1969 

) 

|t 

3.210 
1.169 

) 

AGEIO       (  0) 
STD  ERROR 

l< 

-1.373 
.7131 

) 

AGE2         (  0) 
STD  ERROR 

l« 

.2954 
.1414 

) 

AGE 3         (  0) 

STD  ERROR 

l« 

-.2128E 
.9134F 

-01 
-D2) 
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Table  II. 1.1,  coatiauei 
(l'0)  Opthalmolagy 


( 

1) 

(  2) 

(  3) 

COMMANJ/LINE 

OLSU 

/ 

14 

OLSO  / 

2D 

olsq  / 

25 

SAMPLE J  ON 

OK 

( 

0) 

OK  ( 

0) 

OK  < 

0  ) 

N/NUM  CDNSTR 

246/ 

0 

24  6/ 

0 

246/ 

0 

EON   STl>  ERR 

.4790 

.4832 

.2789 

R-SQUA«ED 

0.164 

0.163 

0.110 

DEP  V AK 1 ABLE  |LNINC 

( 

0)|LN1NC  ( 

0  )  |  LN ANHR  ( 

0)1 

D77           (  0)1 
STD  ERROR  I 

.1099 
(  .1203 

) 

1  .9066E 
I  (  .6256E 

-01 
-01) 

1 

l( 

-.2884E 
.3589E 

-31 
-Dl  ) 

DINCOR     (  0)1 
STD  ERROR  I 

•  1286 
(  .6553E 

-01  ) 

|     .  1 2  72 
1  (  .6597E 

-01) 

I( 

.7163E 
.3B01E 

-01 
-Dl  ) 

DSOLO       (  0)1 
STD  tRROR  1 

-.1549 
(  .7067E 

-01) 

1  -.1547 
|(  .7124E 

-01) 

1 

1  ( 

-.2557E 
.4C96E 

-Dl 
-Dl  ) 

E10           (  0)1 
STD  ERROR  I 

.2258 
(  .1434 

) 

|  .2582 
1  (  .1346 

) 

ESQR         (  0)1 
STD  ERROR  1 

-.9456E 
(  .3029E 

-01 
-01) 

1  -.6627E 
|(  .2677E 

-01 
-01) 

* 

BAKKE       (  0)1 
STD  ERROR  | 

-.2077 
(  .1135 

) 

1  -.2013 
I  (  .1142 

) 

ANNHRS     (  0)1 

STD  tRROR  1 

-.1484 
(  .2156 

) 

|  -.2178 
1  (  .21h7 

) 

LNANHR      (  0)1 
STD  ERROR  I 

.  23  7<i 
(  .5523 

) 

1 (  .5221 

) 

LNAHXE     (  0)1 
STD  ERROR  I 

.8049E 
(  .6543E 

-03 
-02) 

LNAHE2     (  0)1 
STD  ERROR  I 

.4152E 
(  .1749E 

-01 
-01  ) 

C               <  0)1 
STD  ERROR  I 

11.22 
(  .3724 

) 

1  10.94 
1  (  .3573 

) 

1. 

-1.372 
1.678 

) 

AGEIO       (  0) 
STD  ERROR 

1, 

1.472 
1.027 

) 

AGE2         (  0) 
STD  ERROR 

I, 

-.2991 
.2033 

) 

AGE3         (  0) 
STD  ERROR 

I. 

.1880E 
.1307E 

-01 
-Dl  ) 
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Table  II. 1.1,  continued 
(11  )  Orthopedic  Surgery 


COMMANO/L  I  N£ 
SAMPLED  ON 
N/NUM  CONSTR 
EON  STU  ERR 
R -SQUARED 


OLSQ 
OK 


(  1) 

/ 
( 

227/ 
•  <»138 
0.1 94 


15, 

0 


OLSO 
OK 


(  2) 
/ 
( 

227/ 
.4138 
0.186 


20 
0) 

0 


OLSU 
OK 


(  3) 
/ 
( 

227/ 
.2768 
0.033 


25 
0  ) 
0 


DEP  VARIABLE 

ILN1NC 

(  OXLNINC 

(      D ) I LNANHR 

(  0)| 

D77           (  0) 

STO  ERROR 

I  .2035 
|(  .1288 

) 

1  .3953E 
1  (  .5637E 

-01 
-01) 

1, 
I( 

.1671E 
.3747E 

-01 
-01  ) 

OINCOR     (  0) 
STD  ERROR 

|  .1241 
|(  .6564E 

-01) 

I  .1376 
i  (  .6492E 

-01) 

1 

l< 

•6281E 
.4339E 

-01 
-01  ) 

DSOLO       (  0) 
STO  ERROR 

1  -.1773 
((  .6173E 

-01  ) 

I  -.1803 
1  (  .6132E 

-01 ) 

1 

(( 

.1757E 
.4063E 

-01 
-01  ) 

E10           (  0) 
STD  ERROR 

1  .1773 
i(  .1663 

) 

1  .2367 
l(  .1581 

) 

EStiR         (  0) 
STD  ERROR 

1  -.5888E 
1 (  .3810E 

-01 
-01) 

|  -.6480E 
|(  .3431E 

-01 
-01) 

BAKKE       (  0) 
STD  ERROR 

1  -•2452 
)(  .1344 

) 

I  -.2549 
i  (  .1342 

) 

ANNHRS     C  0) 
STD  ERROR 

1  -.1537 
1 (  .1605 

) 

I  -.1636 
j(  .1589 

) 

LNANHR      (  0) 
STO  ERROR 

I  .5250 
|(  .5067 

) 

1  •63<*3 
1  (  .4629 

) 

LNAHXE     (  0) 

STO  tRROR 

1  .8603E 
f(  .6073E 

-02 
-02) 

LNAHE2     (  0) 
STD  ERROR 

1  -.2325E 
|(  .2268E 

-02 
-01) 

C               <  0) 

STD  ERROR 

1  11.17 
|<  .4360 

) 

)  11.18 
I (  .3964 

) 

!. 

-.5878 
2.348 

) 

AGE  10       (  0) 
STD  ERROR 

u 

1.019 
1.45B 

) 

AGE  2         (  0) 
STD  ERROR 

l< 

-.2016 
.2961 

) 

AGE  3         <  0) 
STD  ERROR 

.1220E 
.196BE 

-01 
-01  ) 

I 
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Table  II. 1.1,  continued 
(H2)  0 to laryngology 


COMMAND /LINE 
SAMPLED  ON 
N/NUM  CONSTR 
EON  STD  ERR 
R-SOUAKED 


(  1) 

/ 
( 

235/ 
0.336 


OLSQ 

OK 


14 

0) 
0 


OLSO 

OK 


(  2) 
/ 
C 

235/ 
.4274 
0.330 


20 
0) 
0 


OLSO 
OK 


(  3) 
/ 
( 

235/ 
•  2666 
0.136 


25 
0  ) 
0 


HFP    V An?  1  ARI  F 

1 1  N 1  NT 

(     0) ILN1NC  ( 

0)  | LNANHR 

f  0)1 

D77            (  0) 

STD  ERROR 

1  •U7U1L 

-01 

\ 

9 

I  -.1003E- 

|  I     •JOS  It 

01 

I  .4143E 
If       36  Q9F 

-01 

X 

-01  ) 

D  INCUR      (  0) 
STD  ERROR 

1  .1979 
|(  .5930E 

-01  ) 

I  .2006 

01) 

|  .7267E 
I  (  -3h7ftF 

1%      • JU  luC 

-02 
-01  ) 

DSOLO       (  0) 
STD  ERROR 

1  -.1693 
1  (  .6034E 

-01 ) 

V  X  m 

I  -.1673 
1 (  .6031E- 

01 ) 

1  -.1683E 
1  (  .3745E 

-01 
-01  ) 

E10           (  0) 

STD  ERROR 

1  .5094 
l(  .1349 

\ 

§ 

I  .5232 
1  (    -  1  308 

ESQR         (  0) 
STD  ERROR 

I  -.1317 
|(  .2818E 

-01  ) 

I  -.1156 

01) 

BAKKE       (  0) 
STD  ERROR 

1  -.4566 
1  (  .1062 

1 
1 

|  -.4299 

11     •  I  VJ  PO 

I 
I 

ANNHRS     (  0) 
STD  ERROR 

1   - • 4959E 
It   .24  65 

-01 

1 
1 

1  -.1688 

1 
f 

LNANHR       f  0) 
STD  tRROR 

1  .2704 
l(  .6922 

1 

1  .7022 

1   %      . J JO  1 

1 

LNAHXE     (  0) 
STD  ERROR 

j  -.4345E 
|(  .5740E 

-02 
-02) 

LNAHE2     (  0) 
STD  ERROR 

|  .2599E 
l(    .  191  IE 

-01 
-01) 

C               (  0) 

STD  ERROR 

I  11.37 
i(  .3823 

) 

1  11.13 
i  (  .3353 

) 

|  -1.662 
i (  1.640 

) 

AGEIO       (  0) 
STD  ERROR 

1  1.546 
|(  1.108 

) 

AGE2         (  0) 
STD  ERROR 

1  -.2842 
I (  .2163 

) 

AGE3         (  0) 
STD  ERROR 

I  .1590C 
1 (  .1373E 

-01 
-Dl  ) 
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Table  II. 1.1,  continued 
(l'3)  Pediatrics 


COMMANU/L  I  NE 
SAMPLED  ON 
N/NUM  CONSTR 
EON   STD  ERR 
R-SQUAKED 


C  1) 

/ 
( 

667/ 
.3527 
0.146 


OLSQ 
OK 


14 
0) 

0 


(  2) 
/ 
C 

667/ 
.3527 
0.146 


OLSQ 
OK 


2D 
0) 
0 


OLSQ 
UK 


(  3) 
/ 
( 

66  7/ 
•  240B 
0.051 


25 
0  ) 
0 


OEP  V Art  1 ABLE    ILNINC        (     0) ILNINC       (     D ) I LNANHR     (  0)| 


D77           (  0)1 

CTn  c.  od  no 

d  IU    t KKUK 

-.7635E 

i        i5 toe 
I     . OC HOC 

-01 

Ui.  J 

1  -.4519E 

1  1  •tOlit 

-01 
—  nil 

1  l 

-.3890E 

1  Q  ^KP 
. I7j3t 

-01 
.iii  \ 
J  i  1 

OINCOR     (  0)1 

3  IU    C  l\F\  Ul\ 

1  .1092 

vl  J 

1  .1093 

1 f  lnK3C 
1 \  • 

I, 

1  » 

.5495E 

. £  U07t 

-31 
—  m  l 

OSOLO       (  0) 

CTIl       dl>  n  P 

J  1  U    C  l\K  U  K  | 

-.1275 

1     .  CM  IOC 

|  -.1277 

1   I      .  C  7  i  DC. 

—  mi 

I, 

1  i 

-.2535E 

•  1 772t 

-01 

—  oi  i 
Ji  # 

E10           (  0)1 

.29  52 

f      _ CO  1 QC 

-m  i 

1  .3073 

1 (  R%?5C 
1  I    .  J  J  cc c 

-mi 

ESQR         (  0) 

-.7826E 

-01 

1  -.6801E 

If         1  U5C 
|1     i  i IHtC 

-01 
— n  i  l 

BAKKt        (  0)| 
CTn  uppnc 

.1465E 

-01 
-nit 

1  .llo5E 

-01 
-n  i  i 

ANNHRS     (  0) 

STD  tRROR 

-.54  33E 

-01 

1 

|  -.8201E 
1  (    .  1  OPfS 

-01 

i 

LNANHR     (  0) 
STD  ERROR 

.2258 
I  .3265 

) 

I  .3763 
1  (  .2967 

• 
) 

LNAHXE     (  0)1 
STD  tRROR 

-.1516E 
(  .2813E 

-02 
-02) 

LNAHE2     (  0)1 
STD  ERROR 

. 1450L 
(    .  1095E 

-01 
-01) 

C              <  0)1 
STD  tKROR  I 

10.  18 
(  .1913 

) 

I  10.07 
(  (  .1750 

) 

l« 

2.586 
.7701 

) 

AGE  1 0       (  0) 
STO  ERROR 

l« 

-.9Bb<» 
.4820 

) 

AGE2         (  0) 
STD  tRROR 

1, 

.2088 
.9781E 

-01  ) 

AGE 3         (  0) 
STD  ERROR 

!« 

-.14  60E 
.6443E 

-01 
-02) 
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Table  II. 1.1,  continued 
(l'4)  Psychiatry 


COMMANU/L  INC 
SAMPLED  ON 
N/NUM  LONSTR 
EON  STD  ERR 
R-SQUAKED 


OLSU 
OK 


t      1  ) 

/ 
( 

758/ 
.3868 
0.173 


1<i 
0) 

0 


OLSO 
OK 


(  2) 
/ 
( 

758/ 
.3897 
0. 167 


20 
0) 
0 


OLsa 

OK 


(  3) 

/ 
( 

758/ 
.27^ 
0.062 


2b 
0  ) 
0 


DEP   VAK 1 ABLE    |LNINC        (      0)|LN1NC       (      0 ) I LNANHR      (  0) 


077           (  0)1 
STD  tRROR  j 

.9<»96E 
(  .6187L 

-01 

-01 ) 

1  -.2167E 
1  (  .2866E 

-01 
-01) 

lr 

.19B4E 
.2022E 

-31 
-31) 

OINCOR     (  0)1 
STD  tRROR  | 

.1092 
(  .3173E 

-01) 

1  .1086 
1  (  .3178E 

-01) 

l. 

.9680E 
•2206E 

-31 
-31  ) 

DSOLU       (  0)1 
STD  tRROR  1 

-.1738 
(  .4667E 

-01  ) 

1  -.1756 
1  (  .*677E 

-01) 

lr 

.4378E 
.3269E 

-31 
-31  ) 

E10           (  0)1 
STD  tRRDR  1 

(  .6740E 

-01) 

1  .2624 
|(  .6530E 

-01) 

ESQR         (  0)1 
STD  tRROR  1 

-.4927E 
(  .1449E 

-01 

-01  ) 

I  -.6019E 
I  (  .1334E 

-01 
-01) 

BAKKE        (  0)1 
STD  tRROR  1 

-.1016 
(  .1901E 

-01) 

1  -.1030 
|(  .4911E 

-01) 

• 

ANNHRS     (  0)1 

STD  tRROR  I 

-.1384 
(  .9<»15E 

-01) 

j  -.1031 
i  (  .90<*2E 

-01) 

LNANHR      (  0)1 
STD  tRROR  1 

.753b 
(  .2560 

) 

1  .6250 
1  (  .2234 

) 

LNAHXE      (  0)1 
STD  tRROR  j 

.6533E 
(  .3115E 

-02 
-02) 

LNAHE2      <  0)1 
STD  tRRDR  1 

-.187<»E 
(    .  1D63E 

-01 

-01) 

C  (0)1 
STD  tRROR  1 

10.21 
(  .1717 

) 

I  10.33 
1  (  .1605 

) 

l« 

1  .756 
i.0<»<» 

) 

AGE  10       (  0) 
STD  tRROR 

te- 

.6268 
.6391 

) 

AGE 2         (  0) 
STD  tkROR 

ll 

.1517 
.1271 

) 

AGE3         (  0) 
STD  CRROR 

I.- 

.1167E 
.8233E 

-31 
-32) 
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Table  II. 1.1,  continued 
(US)  Urology 


COMMAND/LINE 
SAMPLEU  ON 
N/NUM  CONSTR 
EON  STD  ERR 
R-SOUAKED 


( 


OLSU 

OK  ( 
222/ 
.3954 
0.093 


1) 

/  1<i 


0) 

0 


(  2) 

OLSO        /  20 
OK  (  0) 

222/  0 

.3951 

0.066 


(  3) 

OLSQ         /  25 
OK  (     0  ) 

222/  0 

.2576 

0.023 


OEP  VARIABLE 

ILNINC 

(     0) ILNINC 

(     0) (LNANHR 

(  0)1 

077          (  0) 

STO  ERROR 

1  .1418 
|(  .1176 

) 

1  .7966E 
it  .5411E 

-02 
-01) 

l< 

.3497E 
.350BE 

-01 
-01) 

OINCOR     (  0) 
STD  tRROR 

I  .4327E 
|(  .5765E 

-CI 
-01) 

|  .4101E 
1 (  .5758E 

-01 

-01  ) 

l( 

•3649E 
.3820E 

-01 
-01  ) 

DSOLO       (  0) 
STD  tRROR 

1  -.1361 
I  (  .5679E 

-01) 

I  -.1454 
I (  .5598E 

-01) 

l( 

- .  1266F 
.3646E 

-01 
-01  ) 

E10           (  0) 
STD  ERROR 

1  .2601 
|(  .1405 

) 

1  .3135 
1  (  .1336 

) 

ESQR         (  0) 
STD  ERROR 

1  -.5360E 
1  (  .3243E 

-01 

-01) 

I  -.5581E 
|(  .2719E 

-0 1 

-01) 

BAKKE       (  0) 
STD  ERROR 

1  .1284 
|(  .1409 

) 

1  .1154 
|(  .1403 

) 

• 

ANNHRS     (  0) 
STD  tRROR 

1  .4123 
1  (  .2096 

) 

I  .3864 
1  (  .2085 

) 

LNANHR     (  0) 
STD  tRROR 

1  -1.266 
|(  .5906 

) 

1    -1  •  1  03 
j  (  .5690 

) 

LNAHXE     (  0) 
STD  ERROR 

1  .6735E 
|(  .5266E 

-02 
-02) 

LNAHE2     (  0) 
STD  tRROR 

1  .1442E 
I (  .2082E 

-02 
-01) 

C               <  0) 

STD  tRROR 

1  10.16 
|(  .4296 

) 

I  10.15 
1  (  .4110 

) 

l( 

3.951 
2.  162 

) 

AGE  10       (  0) 
STD  ERROR 

I. 

-1 .659 
1 .354 

) 

AGE2         (  0) 
STD  ERROR 

.38H 
.2751 

) 

AGE 3         (  0) 

STD  ERROR 

l( 

-.2557E 
.1820E 

-01 
-01  ) 
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Table  II. 1.1,  continued 
(16)  Anesthesiology 


COMMAN  J/L  I  NF 
SAMPLED  ON 
N/NUM  CONSTR 
EON  STU  ERR 
R-SQUArfED 


C  1  ) 
/ 
( 

232/ 
.3333 
0.095 


OLSO 
OK 


14 
0) 

0 


OLSO 
OK 


(  2) 
/ 
C 

232/ 
.3327 
0.090 


20 
0) 
0 


OLSU 
OK 


(  3) 
/ 
( 

232/ 
.2661 
0.07b 


25 
0) 
0 


OEP  V  Ak 1 ABLE    ILNINC        (     0)|LNINC       (     0) | LNANHR     (  0)1 


077          (  0)1 

STD  tRROR  1 

-.1770E 
(  .1050 

-01 

) 

1  -.2486E 
1  (  .4453E 

-01 
-01) 

.3533E- 
.3550E- 

01 
01  ) 

OINCOR     (  0)1 
STD  ERROR  | 

(  .46l4t 

-01 ) 

1  .1465 
1  (  .4570E 

-01) 

I, 

.5921E- 
•3619E- 

01 
01  ) 

DSOLO       <     0)  1 
STD  ERROR  1 

-.5576E 
(  .4503E 

-01 
-01 ) 

1  -.5426L 
I  (  .4493E 

-01 
-01 ) 

-.2175E- 
•3599E- 

01 
Dl  ) 

DCH1EF     (  0)1 
STD  tRROR  I 

.4092E 
(   • 4595E 

-CI 
-01 ) 

1  .3891E 
I (  .4578E 

-01 
-01 ) 

1, 

.2074E- 
.3649E- 

01 
01  ) 

DHOSPS     (     0) 1 
STD  ERROR  i 

-.1580E 
(  .5926E 

-01 
-01 ) 

1  -.1712E 
1  (  .5915E 

-01 
-01) 

1 

1  ( 

-.3864E- 
•4737E- 

Dl 
Dl  ) 

E10           (  0)1 
STD  ERROR  1 

.2390 
(  .1197 

) 

1  .2040 
1  (  .1128 

) 

ESQR         (  0)1 
STD  ERROR  | 

-.3984E 
(  .2717E 

-01 
-01) 

1  -.5125E 
1 (  .2488E 

-01 
-01 ) 

BAKKE       (  0)1 
STD  ERROR  1 

-.5243E 
(  .7540E 

-01 
-01) 

1    -.49 /9L 
1 (  .7520E 

-01 
-01) 

ANNHRS     (  0)1 
STD  ERROR  1 

-.1*31 
(  .1651 

) 

1  -.7826E 
1 (  .1546 

-01 

) 

LNANHR     (  0)1 
STD  ERROR  I 

•  4843 
(  .5071 

) 

|  .1967 
1 (  .4360 

) 

LNAHXE     (  0)1 
STD  tRROR  1 

.4991E 
(  .5090E 

-03 
-02) 

LNAHE2     (  0)1 
STD  ERROR  | 

-.2154E 
(    .  1963E 

-01 
-01) 

C  (0)1 
STD  ERROR  | 

10.48 
(  .2793 

) 

I  10.61 
I  I  .2534 

) 

1, 

2.607 
1.98D 

) 

AGEIO       (  0) 
STD  ERROR 

l< 

-1.257 
1  .246 

) 

AGE2         (  0) 
STD  ERROR 

1 

l( 

.2876 
.256D 

) 

AGE3         (  0) 
STD  cRROR 

1 

l( 

-.2183E- 
.1716E- 

01 
Dl) 
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Table  I I. 1.1,  continued 
(17)  Pathology 


command/line 
Sampled  on 
n/num  constr 
eon  stu  err 
r-souakeo 


(  1) 

OLSq       /  m 

OK  (  0) 

260/  0 
.3741 
0.176 


(  2) 
OLSQ        /  20 
OK  (  0) 

260/  0 
.37*0 
0.166 


(  3) 

OLSO         /  25 
UK  <     0  ) 

260/  0 

.2990 

0.038 


OEP  VARIABLE    ILN1NC        (     0) I LNlNC       (     0 ) I LNANHR     (  0)1 


D77           (  0)1 

d  1 U    C  KK UK  | 

.6379E 

1     • 7D 1 

-01 
—  n  i  \ 

Ul  J 

I  .7030E 

I  1    .HO  JUL 

-01 

-mi 
u  1 1 

I  -.6500E 

-01 

-11  1 
J 1  1 

01NC0R     (  0)1 

CTf)   bDpnp  1 
j  1  u    c.  r\r*  u  r\  I 

.2792 

1  .2781 

-n  1  1 

|  .5620E 

1 1      1 JD JDC 

-01 
-n  1 

OSOLO       (  0)1 

C  Til     l.  UV  n  P  I 

-.I4  86 

ui  i 

I  -.15<tl 

-mi 

I  .1162 

II  •  3C  lltl 

-ill 
Jin 

OCHIEF      (  0)1 

o  1  U    t  KKUK  1 

.1*87 

1              La  Q  1  fit 

1     .HOI Ut 

Ul  J 

I  .IhhI 

If 

|    I       •  *l   /  "jS  t 

•  nil 
Ul  1 

1  -.1765E 

It      •  JOt  It 

-03 

—  11  1 
Ji  J 

DHOSPS     (  0)1 
b I U   t KKUK  1 

-.2658E 

f            A-  O  A  At' 

I    .  6V00E 

-01 
"01  ) 

1  -.2820E 

If        L  Q  O  C 

-01 

_n  1  1 

-0 1  1 

|  -.H138E 

If        t  /.  7 1  r 
1  I     •  !>*♦  f£t 

-01 

J 1  1 

E10           (  0)1 

CTn   uopnc  1 
}IU    t KK  U K  1 

.129h 

) 

|  .1336 

If             1  tx   1  1 

I  (    .  1  H  1 1 

J 

ESQR         (  0)1 

CTn   t  Done 

LI    t  KKUK  1 

-.h896E 

1      .  3*»  31  t 

-01 
"01  J 
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Table  II. 1.1,  continued 
(1'8)  Raiioldgy 
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equations  and  the  hours  equation,  (2)  all  variables  in  the  earnings  equations 
incorporating  experience  (including  the  hours-  experience  interaction  terms, 
when  present),  (3)  all  variables  in  the  earnings  equations  incorporating  any 
measure   of  medical    practice   hours   (again   including    hours-  experience 
interactions,  when  present),  and  (4)  all  earnings-  equation  variables  relating 
to  practice  type  (the  incorporated  ani  solo  practice  dummy  variables,  and  in 
the  case  of  hospital-  based  specialties,  the  more-  than-  one-  hospital  ani 
department-    chief   dummy   variables) .     With    reference    to    the  equation 
incorporating  hours-  experience  interactions,  a  test  Of  the  significance  Of 
the  interaction  terms  is  also  presentei.     Finally,   for  the  hours  equation 
significance  tests  are  provided  for  the  practice-  type  dummy  variables  ani  for 
the  age  variables  (age,  age-  square!,  ani  age-  cubed). ^ 

In  both   forms  (with  ani   without  hours-  experience  interactions)  the 
earnings   functions   are   highly  significant   statistically,    accounting  for 
between  nine  ani  33  percent  of  the  variance  in  reportei  net  practice  earnings. 
Focusing  on  the  more  parsimonious  equation,  the  coefficients  of  ietermination 
(R^s)  provide  an  indication  of  the  variation  in  explanatory  power  across 
specialties: 


5  In  earlier  estimates  utilizing  data  only  from  the  1977  survey  a  set  Of 
variables  related  to  numbers  and  ages  of  children  (dummy  variables  for  the 
presence  of  children  less  than  six.  Of  children  Over  six,   and  Of  both  age 
groups,  ani  numbers  of  children  in  each  age  group)  were  also  teste!  in  the 
hours  equation.     Although  these  variables  were  unavailable  in  the  1975 
survey  in  any  event,   in  the   1977   estimates   they  were   founi  to  be 
insignificant  for   all   specialties  Other  than  gastroenterology,  general 
surgery  and  psychiatry. 
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1)  Allergy  .15 

2)  Cardiovascular  disease  .23 
(3)  Dermatology  .23 
(O  Gastroenterology  .23 
(5)  General/ family  practice  .22 
(5)  General  surgery  .16 
(7)  Internal  medicine  .19 
(3)  Neurological  surgery  .10 
(9)  Obstetrics/ gynecology  .23 
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10)  Opthalmology  .16 

11)  Orthopedic  surgery  .19 

12)  Otolaryngology  .33 

13)  Pediatrics  .15 
1'4)  Psychiatry  .17 
It 5 )  Urology  .09 
1*6)  Anesthesiology  .09 

17)  Pathology  .17 

18)  Radiology  .12 


In  contrast  to  the  earnings  equations,  the  hours  equations  fail  td  reach 
the  five  percent  significance  level  for  six  specialties  (allergy,  internal 
medicine,  orthopedic  surgery,  urology,  pathology  and  radiology)   and  explain 
Only  between  t*rO  and  13  percent  Of  the  variance  in  medical  practice  hours. 
However,    in   light   Of   the   limited    information   available   concerning  the 
physician,  his  family  status  and  his  practice,  this  is  perhaps  not  surprising. 
Also,   since  the  hours  equations  are  Of  Only  derivative  Interest  (as  will 
become  clear  below),   the  relative  lack  Of  explanatory  power  is  not  Of  great 
concern . 

The  significance  of  the  experience  variables  is  clearly  indicated  by 
Table  II. 1.2,   especially  in  the  more  parsimonious  equation  (excluding  the 
hours-  experience  interactions).     In  this  more  parsimonious  form  experience 
variables  as  a  group  are  significant  at  least  at  the  five  percent  level  in  all 
specialties  other  than  neurological  surgery,   anesthesiology  and  pathology; 
moreover,  in  all  specialties  the  signs  Of  the  experience  coefficients  conform 
to  _a  priori  expectations  (a  positive  coefficient  On  experience  and  a  negative 
coefficient  On  experience-  squared)  in  this  parsimonious  equation. ^  Because 
the  hours-  experience  interaction  terms  are  significant  at  the  five  percent 


Actual  evaluation  Of  the  equation  at  appriopriate  levels  Of  hours  is 
required  to  assess  the  implications  Of  experience  for  earnings  in  the 
version  of  the  equation  including  hours-  experience  interactions. 
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level  for  only  three  specialties   (general  surgery,   internal  medicine  and 
optbalmolOgy) ,  attention  is  restricted  in  the  remainder  of  this  discussion  to 
the  more  parsimonious  version  of  the  equation. 

If  experience  is  generally  founi  to  be  highly  significant,  the  same  can 
definitely  not  be  said  about  the  hours  variables.     In  Only  seven  of  the 
eighteen  specialities  are  the  significance  levels  Of  the  hours  variables  found 
to  be  les3  than  five  percent.     With  the  exceptions  of  obstetrics/gynecology 
and  Otolaryngology,  the  hours  variables  are  statistically  significant  Only  in 
medical    specialties:    gastroenterology,    general/family   practice,  internal 
medicine,  pediatrics  and  psychiatry. 5  As  will  be  discussed  in  greater  detail 
below,  these  findings  are  consistent  with  the  hypothesis  that  competition  is 
significantly    stronger,    i.e.,    the    price    elasticities    of   demand  are 
significantly  higher,    in   the   medical    specialties   than   in   surgical  and 
hospital-  related  specialties.     In  all  ca3e3  in  which  the  hours  variables  are 
statistically  significant  (and  in  most  Other  cases  a3  well)  the  anticipated 
pattern  of  signs  is  found,   with  a  positive  sign  on  the  natural  logaritm  of 
hours  and  a  negative  sign  on  hours;   thus,   the  elasticity  of  earnings  with 
respect  to  practice  hours  i3  generally  Observed  to  decline  with  increasing 
hours. 

Practice-   type  variables   as   a  group  are  highly  significant   in  all 
specialties.    With  reference  to  the  individual  practice-  type  variables,  among 
the  hospital-  based  specialists  Only  Ln  pathology  is  there  a  significant 

5  En   this   and   subsequent   discussions  Of  medical  versus   surgical  versus 
hospital-    based    specialties,    following    Goodman   C 1' 975 )    psychiatry  is 
classified  as  a  "medical"  specialty,  although  this  treatment  deviates  from 
usual   conventions  (which  classify  psychiatry  as  an  "other"  specialty). 
However,   as  will  become  apparent,  psychiatry  in  most  dimensions  exhibits 
most  extremely  the  characteristics  generally  exhibited  by  the  medical 
specialties,     providing    some     substantive    justification    for  thi3 
classif icatory  treatment. 
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pdsitive   Increment   in   earnings   (of  about    15   percent,    ceteris  paribus) 
associated  with  status  as  a  department  chief.     Practice  at  more  than  one 
hospital  has  effectively  no   influence  on  earnings  in  any  of  the  three 
hospital-  based  specialties. 

In  virtually  all  specialties  reported  earnings  are  substantially  higher 


for  incorporated  practitioners,  with  percentage  Increments  as  indicated: 


(1) 

Allergy 

21  t 

(I'D)  Opthalmology 

n% 

(2) 

Cardiovascular  disease 

12 

(l'1  )  Orthopedic  surgery 

15 

(3) 

Dermatology 

18 

(12)  Otolaryngology 

22 

(4) 

Castroenterology 

4 

(l'3)  Pediatrics 

12 

(5) 

jeneral/fami ly  practice 

17 

(114)  Psychiatry 

11 

(5) 

Ceneral  surgery 

21 

(15)  Urology 

4 

(7) 

Internal  medicine 

15 

(116)  Anesthesiology 

15 

(3) 

Neurological  surgery 

23 

(17)  Pathology 

32 

(9) 

Obstetrics/ gynecology 

12 

(1'8)  Radiology 

12 

Conversely,    solo  practice  Is  associated   with  significantly  lower  reported 


earnings  (by  comparison  to 

aon-  solo 

practice) : 

(10 

Allergy 

-5* 

(10)  Opthalmology 

-Ht 

(2) 

Cardiovascular  disease 

-31 

(M  )  Orthopedic  surgery 

-15 

(3) 

Dermatology 

-3 

(l>2)  Otolaryngology 

-I15 

(0 

Oastroenterology 

-1i  6 

(13)  Pediatrics 

-1  2 

(5) 

Seneral/family  practice 

-13 

(l'4)  Psychiatry 

-1<6 

(0) 
(7) 

General  surgery 

-I19 

(115)  Urology 

-14 

Internal  medicine 

-1  8 

(16)  Anesthesiology 

-5 

(3) 

Neurological  surgery 

-1 1 

(l 7)  Pathology 

-1  4 

(9) 

Obstetrics/ gynecology 

-1  8 

(18)  Radiology 

-T9 

It  might  be  argued  that  practice-  type  variables,  subject  to  the  control  of 
the  physician,  are  inappropriately  included  as  Independent  variables  in  the 
estimation  of  the  earnings  functions.  To  a  degree  thi3  may  be  true,  and  One 
possible  explanation  for  the  failure.  In  the  preliminary  analysis,  to  find 
significant  region-  residence  effects  may  be  that  these  are  associated  with 
differential  Opportunities  for  incorporated  and  group  practice.  However,  as 
noted  previously,  it  would  also  be  expected  that  reporting  error  (probably 
downward   biased)   would   be  less   in  the   case  of   incorporated   and  group 
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practitioners,  and  it  is  far  this  reason  that  these  variables  were  represented 
in  the  earnings  functions.  Thus,  their  coefficients  should  not  necessarily  be 
interpreted  as  indicative  of  real  earnings  differences  across  different  types 
Of  practice. 

Age  at  medical  school  graduation  is  found  to  have  a  negative  conditional 
relationship  with  earnings  in  most  specialties,  notably  so  in  the  three  cases 
in  which   this   variable   is    statistically   significant:    dermatology  (-211 
percent),  otolaryngology  (-35  percent),  and  psychiatry  (-10  percent). 

Turning   to   the  hours  equation,    the   age  variables  are   found   to  be 
statistically  significant  for  all  specialties  Other  than  allergy,  cardiology, 
internal  medicine,  orthopeiic  surgery,  urology,  pathology  and  radiology.  In 
all   cases  hours  Of  practice  are   predicted  to   decline  at  advanced  ages, 
although  the  rate  of  decline  increases  with  age  in  twelve  specialties  but 
declines  with  age  in  the  other  six.     Over  the  earlier  phase  of  the  career 
hours  either  decline  continuously  or  decline,  rise  and  then  again  decline. 

Practice-   type  variables   are   statistically  significant  in  the  hours 
equation  Only  for  cardiology,    pediatrics,    psychiatry  and   pathology.  An 
examination  of  the  individual  practice-  type  variables  indicates  that,  with 
the  exception  of  pathology  (in  which  Only  the  solo   practice  variable  is 
statistically  significant,   with  a  positive  sign,   implying  at   increase  in 
annual  practice  hours  Of  12  percent),  the  effective  practice-  type  variable  is 
the  incorporated  practice  dummy.     The  sign  on  the  incorporated-  practice 
variable  is  positive  in  all  specialties  other  than  dermatology  and  radiology 
(for  which  near-  zero  and  entirely  Insignificant  coefficients  are  estimated). 
And  in  the  five  specialties  in  which  the  incorporated-  practice  variable  is 
statistically   significant,    substantial    positive    effects    are  estimated: 
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cardiology  (14-  percent),  general  practice  (5«3  percent),  neurological  surgery 
(9  percent),  pediatrics  (5  percent),  and  psychiatry  (l'0  percent). 

1.4      EXPERIENCE,  PRACTICE  HOURS  AND  PREDICTED  BARNINGS 

TO  indicate  the  effects  on  earnings  of  experience  and  annual  hours  of  medical 
practice,  Table  II. 1.3  provides  evaluations  Of  the  earnings  functions  at  five- 
year  age  intervals  (from  30  to  70)  for  a  representative  physician,  assuming 
graduation  from  medical  school  at  age  26,  an  incorporated  nOnsOlO  practice, 
annual  medical  hours  predicted  from  the  estimated  hours  function,  and  in  the 
case  of  hospital-  based  specialties,  practice  as  a  non-  chief  in  One  hospital. 
In  each  case  the  specified  value  of  a  dummy  variable  characterizes  the  modal 
group  for  that  variable  (although  the  modal  group  might  differ  if  values  Of 
all  dummy  variables  were  considered  simultaneously) . 

Earnings  by  age  and    specialty'  presented    in  Table   II. 1.3  represent 
predicted  mean,  or  expected,  earnings  (Y)  at  predicted  mean  hours  Of 
practice  (H).     Because  the  dependent  variables  in  the  earnings  and  hours 
functions  are  natural  logarithms,  3imply  to  evaluate  the  estimated  functions 
at  the  specified  values  of  the  explanatory  variables  would  result  in  the 
median    rather   than    the    mean   predicted    value,    since    the  conditional 
distribution  is  assumed  to  be  log  normal  (positively  skewed)  with  the  mean  of 
the  logarithm  equal  to  the  median  of  the  antilOgarlthm  (AiltchlsOn  and  Brown, 
1957).     To  derive  the  mean  it  is  necessary  to  take  into  account  the  variance 
Of  the  distribution  around  the  logarithmic  predicted  value.     Thus,  if  u  is  the 
predicted  value  of  the  logarithm  and  s  is  the  standard  error  of  the  estimated 
regression,  then  the  predicted  mean  Of  the  antilOg  (mean  predicted  hours  or 
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2 

earnings)  is  euV*53  .6. 

In  addition  td  predicted  earnings  (in  thousands  Of  dollars),  Table  II. 1.3 
also  presents  predicted  hours  Of  medical  practice  (in  thousands),  the  marginal 
wage  rate  (w      i;a  dollars  per  marginal  hour)  at  the  indicated  level  Of 
hours  and  the  elasticity  of  earnings  with  respect  to  hours  (n^  ^)  at  that 
point.     Earnings  over  the  internship  and  residency  period  (discussed  further 
in  the  next  chapter)  are  set  equal   to  $9,2\3  (constant  1972  dollars),  the 
approximate  mean  1975-77  level  ($1'3,O0D  in  current  1977  dollars). 

The  most  striking  observation  from  Table  II. 1.3  is  the  extremely  low 
level  Of  the  marginal  wage  rate.  In  contrast  to  an  average  wage  rate  which 
generally  ranges  from  $15   to  525   per  hour,    depending  on  the  specialty, 
marginal  wage  rates  are  invariably  below  $10  per  hour  and  are  commonly  not 
significantly  different  from  zero.     This  is  clearly  indicated  by  the  following 
comparison  Of  average  and   marginal   wage   rates,    evaluating   the  earnings 
functions  for  a  representative  4-5  year  old   physician  at  predicted  mean 
specialty  practice  hours: 


If  the  focus  Of  interest  were  on  the  forecast  error  of  the  regression 
equation,  then  it  would  be  necessary  to  take  into  account  the  covariances  Of 
the  estimated  coefficients  a3  well.     Here,  however,  the  interest  is  in  the 
variance  Of  earnings  given  the  estimated  coefficients,  not  in  the  errors 
associated  with  the  coefficients  themselves.     Nonetheless,   the  predicted 
values  would  be  only  slightly  increased  were  the  more  complex  standard  error 
Of  the  forecast  were  substituted  for  the  standard  error  of  the  regression. 
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Average 

Marginal 

Average 

Margi 

Wage 

Wage 

Wage 

Wage 

f  iA 

Allergy 

$0« 40 

$3»  3<£ 

v  •  0  ^ 

Opthalmology 

$25.20 

$3  •  33 

\£ ) 

oara ia  iogy 

OX  07 
O  •  £  1 

It  £q 

fill  ^ 

Orthopedic  surgery  23.44 

£ .  or 

Dermatology 

do  .15 

^  AO 

\Vd  ) 

Otolaryngology 

23.12 

V.+  ) 

Gastroenterology 

17.30 

v  •  z>j 

(it) 

Pediatrics 

15-38 

(5) 

Sen./fam.  practice 

16.15 

3.60 

(14) 

Psychiatry 

18.46 

5.16 

(6) 

General  surgery 

20.09 

0. 03 

( It  s  ^ 

Urology 

18.69 

0.73 

(7) 

Internal  medicine 

17.79 

3.15 

(V6) 

Anesthesiology 

16.72 

-0.71 

(3) 

Neurological  surgery  22.23 

0.36 

(V7) 

Pathology 

24  •  1 1' 

-0.16 

0) 

Obstet. /gynecology 

20.37 

3.01 

(118) 

Radiology 

21  .03 

0.35 

More  interesting 

is  the  variation. 

in  the  elasticity  of 

earnings 

with 

respect  to  hours  across  the  various  classes 

Of  specialties. 

Consider 

the 

rank-  ordering   of  specialties   by  elasticity,    evaluating   the   latter  at 


predicted  specialty  hours  for  a  representative  45  year  Old  physician.  Medical 
specialties    are    denote!    "M",    surgical    "S"    and    hospital-    basei  "H". 
Statistical    significance   of  the  hours   coefficients   i3    indicated   by  an 


asterisk. 


Psychiatry 

.33 

M 

» 

Gastroenterology 

•  33 

M 

* 

General /family  practice 

.22 

M 

* 

Otolaryngology 

.20 

S 

♦ 

Internal  medicine 

.18 

M 

» 

Dermatology 

.17 

M 

Obstetrics/ gynecology 

.15 

S 

* 

Allergy 

.14 

M 

Ophthalmology 

.13 

5 

Pediatrics 

.13 

M 

* 

Orthopedic  surgery 

.12 

S 

Cardiology 

.07 

M 

Urology 

.04 

S 

Radiology 

.04 

H 

Neurological  surgery 

.02 

S 

General  surgery 

.00 

S 

Pat ho logy 

-.01 

H 

Anesthesiology 

-.04 

H 

Thu3,  of  the  highest  third  of  the  specialties  ranked  by  elasticities  of 
earnings  with  respect  to  hours,  five  Of  the  six  are  medical  specialties.  In 
contrast,  all  six  of  the  specialties  comprising  the  lowest  third  are  surgical 
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dr   hdspital-   based.      The  •  Only   surgical    specialties   with  statistically 
significant  elasticities  are  dbstetrics/gynecdldgy  ani  dtdlaryngdldgy  (ear, 
ndse,  thrdat),  specialties  which  may  well  have  many  characteristics  df  primary 
care   specialties.     If,   fdr  the   sake  df  argument,    it   is  assumed  that 
elasticities  df  dutput  with  respect  td  hdurs  (frdm  the  underlying  prdductidn 
functidn)  vary  relatively  little  acrdss  specialties,  then  it  wduld  appear  that 
demand  elasticities  are  relatively  quite  high  fdr  the  primary-  care  medical 
specialties  but  are  remarkably  ldw  (cldse  td  unity)  fdr  mdst  surgical  and 
hdspital-  based   specialties.     Fdr  the  latter,    increases  in  dutput  require 
substantial  reductidn3  in  effective  prices. ^ 

Althdugh  the  general  pattern  df  initially  increasing  and  then  decreasing 
earnings  with  increases  in  experience  i3  dbserved  in  most  specialties,  the 
magnitude  of  the  experience  effect  varies  markedly  across  specialties,  as 
indicated  by  the  ratios  of  predicted  earnings  at  age  35  and  at  age  55  to 
predicted  earnings  at  age  50*. 


'  Thi3  need  not  imply  a  decline  in  price  td  the  patient.     Thus,  an  increase  in 
dutput  may  be  achievable  dnly  if  referal  fees  td  primary  physicians  are 
significantly  increased.     Price  here,   in  dther  wdrds,   is  the  net  price 
received  by  the  physician. 
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35/Y50 

I65/I50 

(Y) 

(21 

All Afav 

0. 86 

0.82 

HaH  t  rl  1  n ^ v 

W3l  U  1 U  i-  J  X  J 

0. 82 

0. 83 

(3) 

T)ei*m»itcl  1  fl?v 

0.  91. 

0.77 

(X) 

3<3a 1 rosnt ertJld  ^ v 

3  J  V  i.  W  w  Li  v  w  L  L^1  J-  w  ^  J 

0. 92 

0.83 

(5) 

General/family  practice 

0.90 

0.79 

(6) 

3-eneral  surgery 

0.85 

0.85 

(7) 

Internal  medicine 

0.91' 

0.81' 

(3) 

Neurological  surgery 

0.95 

0.94 

(9) 

Obstetrics/ gynecology 

0.83 

0.74 

O'O) 

Ophthalmology 

0.95 

0.77 

(in  ) 

Orthopedic  surgery 

0.97 

0.76 

(12) 

Otolaryngology 

0.81i 

0.70 

03) 

Ped  iatrics 

0.83 

0.83 

(14) 

Psychiatry 

0.90 

0.81' 

(*5) 

Urology 

0.83 

0.94 

(1'6) 

Anesthesiology 

0.95 

0.84 

(V7) 

Pathology 

0.91' 

1  .00 

(1!3) 

Raliology 

0.89 

0.80 

Inspection  of  these  earnings- 

experience  variations  reveals  several  r« 

distinct  classes  of  specialties: 

Later  Decline 

Little 

1  Moderate 

I  Substantial 

E 

|  Neurosurg  (5) 

!  Ane3thes  (H) 

I  Dermatology  (M) 

a 

Little  | 

i  Opthalmology  (3) 

r 

i  Ortho  surg  (5) 

1 

j  Pathology  (H) 

|  Allergy  ',M) 

Obstet/gyn  (.3) 

y 

i  3a3troent  (M) 

i  3en  prac  (M) 

G 

Moderate  | 

;  Oen  surgery  (S) 

i 

r 

'  Internal  med(M) 

i 

0 

1  Pediatrics  (M) 

V 

!  Psychiatry  (M) 

t 

i  Radiology  (H) 

h 

High          S  Urology  (3) 

1   Cardiology  (Mj 

|  Otolaryngology  (sj 

In  general,   a  high  rate  of  early  growth  would  be  expected  in  those 
specialties  in  which  skills  and   capabilities  increase  substantially  with 
experience.     Conversely,  a  high  rate  of  later  decline  would  be  expected  in 
specalties  in  which  either  lenowledge  or  physical  capabilities  deteriorate 
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significantly  with  age.     In  addition  td  the3e  considerations,  -which  relate 
primarily  to  the  production  side  Of  the  physician's  practice  (the  quantity  and 
quality  of  services  which  he  can  provide),  it  is  necessary  to  consider  the 
"pure"  demand  side  of  the  system,  i.e.,  the  predjudices  which  patients  may 
have  toward  younger  or  older  physicians.     Thus,   for  example,   the  natural 
clienteles  of  dermatologists   (the  relatively  young)   and  of  obstetricians 
(women  of  child-  bearing  age)  may  have  aversions  to  older  physicians,  and 
patients  may  Ln  general  view  either  very  young  or  very  Old  physicians  with 
some  skepticism.    While  beyond  the  scope  Of  the  present  discussion,  a  detailed 
comparison  of  the  distribution  of  specialties  in  these  terms  might  well  be 
illuminating. 

I.  5      I NTBRSPBC I ALT Y  PRACTICE  HOURS  AND  EARNINGS  DIFFERENCES 

TabLe    II. 1. 3   provided    predicted    earnings    by   age   and    specialty.  The 
interpretation  of   the   indicated   earnings  differences   across  specialties, 
however,    is   somewhat  ambiguous,    in  that   practice  hours  al30  vary  across 
specialties.     To  isolate  the  differences  in  earnings  which  would  be  observed 
at  a  common  level  Of  practice  hours  at   each  age.   Table   II. 1.4  provides 
evaluations  Of  the  earnings  functions  (mean  earnings)  at  the  geometric  mean  of 
practice  hours  across  specialties  at  each  age.    That  table  also  indicates  the 
marginal  wage  rate  and  the  elasticity  Of  earnings  with  respect  to  hours  which 
would  be  confronted  by  a  representative  physician  devoting  geometric  mean 
hours  of  practice  in  each  specialty  at  each  age.     The  stipulated  geometric 
mean  of  practice  hours  is  also  indicated. 

The  following  ratios  Of  earnings  in  each  specialty  to  earnings  in  general 
practice,  at  ages  35,  50  and  55,  summarize  the  information  presented  in  Tables 

II.  1.3  and  II. 1.4: 
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Age: 

(1- 
(2 
(3 
(4 
(5 
(5 
(7 
(3 
(9 
(110 

Cm 

(12 
(1'3 
(H 
(1'5 
C*6 
(17 
(Ii8 


Specialty  Hdurs 
-35  50  55" 


G-edmetric  Mean  Hours 
"5T 


Allergy  (M) 

Cardidldgy  (M) 

Dermatdldgy  (M) 

3a3trdenterdldgy  (M) 

General/family  prac.  (M) 

3-eneral  surgery  (S) 

Internal  medicine  (M) 

Neurdldgical  surgery  (s) 
Obstetrics/ gynecdldgy(s) 

Ophthalmdldgy  (s) 

Orthdpedic  surgery  (s) 

Otolaryngology  (S) 

Pediatrics  (M) 

Psychiatry  (M) 

Urdldgy  (s) 

Anesthesiology  (H) 

Pathdldgy  (H) 

Raiidldgy  (H) 
MEAN 


II.  07 

1  . 27 

1i.11 

l!.06 

KOO 

1.18 

1  .06 

1.49 

i.1 9 

1.34 

1'.48 

1.17 

0.87 

1  .00 

1i .  01 

1  .02 

1.11 

1.12 

1 .10 


11.12 
1'.40 

I .  06 

II.  04 

I .  00 

II.  23 
r.05 

1'.40 
1t.22 
1  .27 
11.57 
1  -  31 
0.83 
1 .00 
1  .10 

0.97 

1  .10 

1 .13 
1.11 


1.15 
1  .45 

1i.03 
1.10 
1  .00 
1.33 

r.07 

1  .67 
1  .14 
1i.  23 
1  -  31' 
1.15 
0.92 
1 .03 
1  .31 
1i .  03 
1 .38 
1.14 
1.14 


-35~~ 

H.12 

H.  50 

I.  17 
1  .07 
1  .00 

I .  21 

II.  08 
1  .52 
1  .20 
1.39 
1.51 
1  .22 
0.89 
1  .05 
1  .03 
1 .05 
1'.12 
1.15 
1  .13 


I.  17 
1  .42 
IM2 

II.  06 
1  .00 
1 .26 
T.05 
1 .43 
1  .23 
1  .32 
1 .40 
1.35 
0.90 
1  .04 
1.12 
0.99 
1  .11 
1.16 
1.13 


CO 

H.  22 

I .  49 
1  .09 
11.12 
1  .00 

H.  36 
I1.O8 

I.  73 

I.  17 
1  .30 
1  .35 

H.  23 
0.94 
1  .07 
1  .35 

II.  06 
1  .41 
1i.18 

I.  17 


Because  (a)   practice  hdurs  are  relatively  high  in  general  practice  and 
(b)   general  practice  has  dae  of  the  higher  elasticities  df  earnings  with 
respect  td  hdurs  df  practice,  the  general  dbservatidn  is  that  the  ratid  df 
specialty  earnings  td  general  practice  earnings  wduli  rise  if  all  physicians 
ievctei  gednetric  mean  hdurs  td  practice  at  each  age. 

With  the  exceptidn  df  urdldgy  at  ages  35  ani  50,  earnings  in  the  surgical 
specialties   are   substantially  abdve   thdse   in   general   practice,    ani  the 
differentials  generally  widen  significantly  with   age.     Fdr  all  surgical 
specialties  the  differentials  wduld  be  several  percdentage  pdints  greater  if 
all  physicians  devoted  a  cdrnmdn  level  df  hdurs  td  practice. 

In  cdntrast  td  the  surgical  specialties,  the  medical  specialties  exhibit 
earnings  ndt  substantially  greater  than  thdse  in  general  practice.     The  duly 
exceptidns  td  this  statement  are  cardidldgy,  In  which  earnings  cdrrespdni  much 
mdre  cldsely  td  thdse  in  the  higher  surgical  specialties,  and  pediatrics,  in 
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which   earnings  fall    significantly  short   of  those   received  by  general 
practitioners.    However,  as  In  the  case  of  the  surgical  specialties,  earnings 
in  the  medical  specialties  would  rise  relative  to  those  in  general  practice  if 
geometric  mean  hours  were  devoted  to  practice.     In  fact,  the  rise  relative  to 
general  practice  would  be  generally  greater  in  the  medical  specialties  than  in 
the  surgical  specialties,  simply  because  predicted  practice  hours  tend  to  be 
lower  in  the  medical  specialties,  while  elasticities  of  earnings  with  respect 
to  hours  are  higher  In  medical  than  in  surgical  specialties,   as  discussed 
above. 

The  hospital-  based  specialties  exhibit  earnings  above  those  in  general 
practice,   with   the  exception  Of  anesthesiology  at  age  50.   but  generally 
correspond  more  closely  to  the  higher  medical  specialties  than  to  the  surgical 
specialties. 
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Chapter  2 

» 

RETURNS  TO  INVESTMENTS  IN  PHYSICIAN  SPECIALIZATION 


2.1      ELEMENTS  IN  THE  DERIVATION  OF  RETURNS  TO  PHYSICIAN  SPECIALIZATION 
On  the  basis  Of  the  estimated  specialty-  specific  earnings  functions  developed 
in  the  preceeiing  chapter,  it  is  possible  to  derive  estimates  of  the  returns 
to  physician  specialization.     The  measure  of  returns  which  i3  utilize!  is  the 
increase  in  the  present  value  of  expected  lifetime  earnings  attributable  to 
specialization,   by  comparison  to   the  present  value  Of  expected  lifetime 
earnings  in  general/family  practice.     As  discussed  in  Part  I  and  demonstrated 
elsewhere  (Dresch  1931),  an  appropriate  adjustment  for  differences  in  working 
hours  across  Occupations   (specialties)    is  provided  by  evaluation  Of  the 
earnings    functions    at    the    geometric    mean   of    working    hours  (across 
Occupations/ speci alties  at  each  age).     For  purposes  Of  estimating  returns  to 
specialization  (by  comparison  to  entry  into  general  practice)  the  geometric 
mean   of   practice   hours   across    specialties    at    each   age    i3  employed. 
Subsequently,   in  Part  III,   in  which  the  focus  is  On  the  returns  to  physician 
training  relative  to  other  occupational  choices,  the  geometric  mean  Of  working 
hours  across  professional,  technical  and  manageral  occupations  is  utilized. 

Prior  to  deriving  the  estimates  Of  returns  to  physician  training  it  is 
necessary  to  review  briefly  the  elements  which  must  be  taken  into  account  in 
this  type  of  exercise,    with  consideration   for  the  concrete  context  of 
estimating  returns  to  physician  specialization.     These  elements  include: 
1.     the  measure  Of  returns  to  specialization; 
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2.  the  treatment  df  training  cdsts; 

3.  adjustments  df  predicted  earnings  fdr  mdrtality;  and 

4.  the  chdice  df  a  discdunt  rate. 


2.1.1      The  Measure  df  Returns  td  Specializatidn 

The  mdst  cdmmonly  empldyed  measure  df  returns  td  investment,  including  human 
capital  investment,  is  the  internal  rate  df  return,  defined  as  that  discdunt 
rate  which  wduld  just  equate  the  stream  df  grdss  returns  td  the  investment  td 
its  initial  cdst.     Alternative  investments  can  then  be  ranked  accdrding  td 
their  internal  rates  df  return,  identifying  thdse  which  are  mdst  prdfitable. 
A  ccmparisdn  df  .the  internal  rate  df  return  td  market  interest  rates  prdvides 
a  basis  dn  which  td  assess  the  efficiency  df  the  capital  market  in  alldcating 
capital  resources  td  alternative  investment  dppdrtunities. 

In  the  present  cdntext,  hdwever,  the  internal  rate  df  return  is  not  an 
ideal  measure  df  returns.     A3  has  been  discussed,    in  assessing  relative 
earnings  in  alternative  dccupatidns  dr  dccupatidnal  specialties,  the  chdice  df 
dccupatidn  is  a  discreet  chdice.     At  a  pdint   in  time  dne  must  chdse  one 
dccupatidn  dr  another.     Given   the   choice,    the   level   Of   investment  is 
effectively  determined.     In  this  situation,  the  internal  rate  Of  return  may 
provide  a  very  deceptive  basis  on  which  to  rank  the  profitability  of 
alternative  occupational  investments.     Consider  two  alternative  occupations, 
dne  df  which  requires  a  substantial  investment  which  will  yield  a  relatively 
ldw  rate  df  return  but  dne  which  is  ndnetheless  substantially  abdve  thdse 
available  in  the  market,  the  dther  df  which  will  yield  a  much  higher  return 


Clearly,    different   levels  df  investment   are   pdssible,   even  given  the 
dccupatidnal  chdice.    Hdwever,  fdr  each  dccupatidn  (specialty)  there  will  be 
an  "dptimal"  level  df  investment,  and  it  is  this  dptimal  investment  which  is 
taken  here  as  "given." 
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yet  but  da  a  very  small  investment.     Under  these  circumstances  it  is  likely 

that  the  investment  with  the  ldwer  internal  rate  df  return  will  nonetheless  be 

preferable  td  the  investment  with  the  higher  internal  rate  df  return,  3imply 

because  the  level  df  investment  is  higher.     That  is,  a  slight  premium  dn  a 

large  investment  may-  well  be  wdrth  mdre  than  a  large  premium  dn  a  much  smaller 

investment.     Stated  differently,  if  the  level  df  investment  in  dccupatidnal 

training  were  unlimited  (with  the  internal  rate  df  return  unaffected  by  the 

leveL  df  investment) ,    then   the  internal   rate  df  return  wduld  prdvide  a 

satisfactory  gauge  df  investment  returns.     Since  the  level  df  investment  is  in 

fact  limited  (dne  can  invest  dnly  in  dne's  dwn  dccupatidnal  dr  specialty 

choice,   given  strictures  dn  invdluntary  servitude),   investments  with  ldwer 

internal  rates  df  return  may  have  greater  economic  value  than  investments 

exhibiting  higher  internal  rates  df  return. 

In  circumstances  in  which  the  magnitude  df  the  investment  is  limited  and 

investment  dptidns  are  mutually  exclusive,   an  apprdprlate  measure  of  returns 

is  the  present  value  df  the  expected  earnings  stream  assdciated  with  the 

investment.     Alternative  dccupatidns  can  then  be  ranked  accdrding  td  these 

expected  present  values,  net  df  the  cdsts  df  schddling  dr  dther  training.  In 

thl3  case  the  present  value  Is  defined  as 

(H.2.1)         PV    ,         l       T  ,  (l+r)a-L+1 

a»L+1         '  i.^ij,a; 

where  I  is  dccupatidn/specialty, 

PV  i3  the  present  value  df  expected  lifetime  earnings, 
L  is  the  idwer  bdund  (exclusive)  df  the  working  lifetime  (age  18) 
U  is  the  upper  bdund  (inclusive)  df  the  working  lifetime  (age  70) 
^i,a  *3  earnings  at  age  a,  net  df  dut  Of  pocket  schooling  costs, 
3i,(L  a)  i3         PrdDa*>ility  df  survival  frdm  age  L  td  age  a, 
r  is  the  discdunt  rate  (incdme  rate  df  interest). 
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Thus,  PVj,  represents  the  present  value  at  age  18  Of  expected  earnings  net 
of  schooling  cost3  through  age  70. 

Because  PVV  i3  a  relatively  "uncommon"  measure,  lacking  an  intuitive 
meaning,  in  the  comparison  of  returns  to  the  choice  of  occupation  i  over  some 
benchmark  occupation  j  it  is  useful  to  derive  a  related  measure,  the  "annuity 
equivalent"  of  the  difference  in  the  present  values  Of  net  expected  earnings: 

(11.2.2)  PVt  .  PV.  .  Kh  j  3lt(t>a) 
Or 

(11. 2.3)  AN     •  =     (PVL  -  PV,)  /  [      I       3    ,      v  (,l+r)a-L+1  ] 

A3  the  name  implies,  this  "annuity  equivalent"  is  simply  the  amount  which,  if 
received  in  every  year  from  age  19  to  age  73  (conditional  On  survival  to  each 
age),   would  have  the  same  value  as  the  differential   in  expected  lifetime 
earnings  between  the  two   0ccupati0ri3.     In  Other  words,    it  represents  an 
annualization  of  the  difference  in  the  present  value  Of  expected  lifetime 
earnings. 

In   assessing    returns    to    physician   specialization,    the  comparison 
specialty  (j)  is  defined  as  general  practice.     Thus,  the  annuity  equivalents 
associated  with  specialty  practice  represent  the  excess  (positive  Or  negative) 
of  earnings  in  any  specialty  Over  earnings  In  general  practice,  expressed  as 
though  the  excess  were  to  be  paid  in  equal  installments  between  the  ages  Of  19 
and  70. 2 


2  The    statement    that    the    annuity   equivalents    represent    equal  annual 
installments  having  a  present  value  equal  to  the  difference  in  the  present 
value  of  expected  lifetime  earnings  is  a  slight  oversimplfication,  as  will 
be  discussed.     Rather,  these  installments  would  increase  at  the  rate  of 
secular  earnings  growth,   i.e.,   at   the  rate  at  which  the  lifecycle  age- 
earnings  profile  shifts  upward  over  time.    This  results  from  the  fact  that 
it  is  possible  to  abstract  from  the  upward  shift  in  the  real  earnings 
profile  if  earnings  by  age  at  a  point  in  time  are  discounted  at  a  rate  equal 
to  the  real  interest  rate  minus  the  rate  of  real  secular  earnings  growth,  a 
rate  characterized  here  as  the  "income  rate  of  interest." 
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2.1.2     Schooling  and  Specialty-  Training  Coats 

Because  a  condition  for  entry  into  any  physician  specialty  iis  completion  of  a 
medical  degree,  it  is  unnecessary  In  principle  to  take  into  account  any  costs 
associated  with  schooling  and  training  prior  to  the  internship  and  residency 
period  in  assessing  the  returns  to  specialization  (as  Opposed  to  choice  of  a 
medical  career  per  se) .     However,  to  facilitate  the  analysis  of  returns  to 
physican  training  relative  to  alternative  occupational  choices  (Part  III), 
physician  lifetime  earnings  net  Of  post-  high-  school  educational  costs  are 
derived.     For  this  purpose,  mean  1977  tuition  and  Out-  of-  pocket  schooling 
costs  in  four-  year-  public  colleges  are  assumed  to  be  incurred  in  each  year 
between  the  ages  of  19  and  22.     In  constant  1972  dollars  this  cost  is  $\\ 4  per 
year.     For  the  medical  schooling  period,  a  high  estimate  of  medical  school 
tuition  and  related  c0st3  Of  $3,657  per  year  (about  $5,100  in  current  1977 
dollars)   is  stipulated  for  the  four  year  period  (between  ages  23  and  2$, 
inclusive).     In  assessing  these  costs  it  should  be  noted  that  they  exclude 
costs  which  would  be  incurred  in  any  event,  whether  the  individual  were  in 
school  or  not.    Because  foregone  earnings  are  implicitly  taken  into  account  in 
comparing  occupation  i  (requiring  schooling)  to  any  Occupation  j  not  requiring 
schooling,   to   include  such  costs  as  room  and  board  would  be  to  engage  In 
double  counting  (unless  these  costs  were  deducted  from  the  earnings  of  the 
individual  not  undertaking  schooling). 

It  should  be  noted  that,  although  the  derived  present  values  Of  expected 
future  earnings  are  reduced  by  treatment  of  post-  high-  school  educatipnal 
costs    as  negative   earnings,    because   the    same   negative   elements  are 
incorporated  in  the  general  practice  and  specialty  practice  present  values, 
thi3  treatment  of  schooling  costs  has  no  effect  On  the  differences  between  the 
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specialty  and  general  practice  present  values  or  On  the  corresponding  annuity 
equivalents. 

The  only  costs  of  the  choice  of  specialty  over  general  practice  are  the 
foregone  earnings  associated  with  a  more  prolonged  period  of  graduate  medical 
training.     In  monetary  terms  the  investment  in  specialization  is  simply  the 
difference  between  earnings  which  would  have  been  received  as  a  general 
practitioner  and   compensation  received  in  graduate  training.     Thus,  the 
magnitude  Of  the  investment  in  specialization  is  a  direct  function  Of  the 
duration  of  the  training  period. 

Because  the  length  of  the  training  period  varies  even  within  specialties, 
the   approximate  median   for  each  specialty  is   assumed.    Thus,   years  of 
internship  and  residency  training  stipulated  to  be  required  for  entry  into 
each  specialty  are  as  follows: 

(1)  Allergy 

(2)  Cardiovascular  disease 

(3)  Dermatology 

(4)  Castroenterology 

(5)  3eneral/family  practice 

(6)  General  surgery 

(7)  Internal  medicine 
(3)  Neurological  surgery 
(9)  Obstetrics/ gynecology 

Over  the  years  of  internship  ani  residency  training  the  trainee  is  assumed  to 

receive  a  stipend  (in  constant  1972  dollars)  of  $9,240  per  year,  increasing  in 

real  terms  at  the  rate  of  real  secular  earnings  growth. 5  Although  trainee 

compensation  varies  somewhat  by  specialty,   interspeciaity  differences  for 

first-  year  trainees  are  in  fact  slight.    Thus,  the  1977  first-  training-  year 


4  yrs. 

(liO)  Opthalmology 

4 

4 

(ll)  Orthopedic  surgery 

5 

4 

(H2)  Otolaryngology 

4 

4 

(l'3)  Pediatrics 

3 

2 

Psychiatry 

4 

4 

(115)  Urology 

4 

3 

(\S)  Anesthesiology 

4 

5 

(1>7)  Pathology 

4 

4 

(118)  Radiology 

4 

As  will  be  discussed,  discounting  at  the  income  rate  of  Interest  Involves 
the  assumption  that  earnings  at  any  level  Of  experience  (age)  rise  over  time 
at  some  specified  rate.     Thus,   the  Observed  increase  in  real  earnings 
profiles  over  time  is  taken  into  account  by  utilizing  a  discount  rate  which 
i3  less  than  the  stipulated  real  rate  of  interest  by  the  observed  rate  of 
real  secular  growth. 
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average  of  $13,000  (deflated  to  11972  dollars)  provides  a  reasonable  estimate 
for  purposes  Of  comparison  across  specialties.    Because  trainee  compensation 
does  tend  to  rise  significantly  with  the  duration  of  the  training  period,  the 
resultant  estimates  are  conservative,  tending  to  understate  the  returns  to 
those  specialties  requiring  protracted  training. 

2.1.3     Mortality  Adjustments 

In  deriving  the  present  value  of  lifetime  earnings  (equation  II. 2.1)  predicted 
earnings  in  any  year  are  multiplied  by  the  probability  of  survival  to  that 
age.     Unfortunately,    the  choice  of  mortality  rates  in  the  estimation  of 
survival  probabilities  is  not  unambiguous.     Substantial  differences  in  age- 
specific  mortality,  across  occupations  and  across  physician  specialties,  are 
Observed,  but  it  is  not  clear  to  what  these  differences  should  be  attributed. 
On  the  one  hand,   the  differences  may  simply  reflect  differential  ex  ante 
mortality  prospects  of  persons  who  chose  particular  careers,  thus  having  no 
causal  relationship  to  the  Occupation  entered.     On  the  other  hand,  these 
differences  may  reflect  the  consequences  of  occupational  experience  (exposure 
to   various   risks)    for  mortality  prospects  Of   incumbents.     The  actual 
relationship  is  probably  due   to   some  varying  degree   to   both  factors. 
Fortunately,    differences  in  survival  probabilities  acorss  occupations  and 
medical  specialties  become  significant  Only  at  relatively  advanced  ages,  when 
the  effect  of  discounting  (to  age  13)  becomes  substantial.    Thus,  the  precise 
assumption  concerning  the  relationship  of  Occupational  Or  specialty  choice  to 
mortality  has  only  second-  order  consequences  for  estimates  of  returns  to  one 
choice  relative  to  another.     In  this  analysis  the  assumption  is  made  that 
Observed  differences  in  age-  specific  mortality  rates  across  specialties  are 
due  to  the  consequences  of  specialty  choice  for  mortality. 
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Adjustments  far  physician  mortality  are  based  in  the  first  instance  on 
age-  specific  mortality  rates  of  physicians,  with  subsequent  adjustments  for 
differential  mortality  experience  across  specialties  (Goodman,   1975).  The 
stipulated  age-  specific  mortality  rates  (per  1 000  physicians  of  each  age) 
are: 


34 

and  younger 

0.7 

35 

to  39 

H.4 

40 

to  44 

2.2 

45 

to  49 

4.3 

50 

to  54 

6.6 

55 

to  59 

111.1 

60 

to  54 

13.7 

65 

to  59 

29-4 

70 

and  over 

45.4 

Specialty-  specific  standard  mortality  rates  (ratios  of  actual  to  expected 
deaths,   assuming  for  the  latter  the  age-  specific  mortality  rates  of  all 
physicians)  are: 


(11)  Allergy 

0.874 

(1'0) 

Opthalmology 

0.799 

(2)  Cardiovascular  disease 

0.874 

(I'D 

Orthopedic  surgery 

0.307 

(3)  Dermatology 

0.890 

(1'2) 

Otolaryngology 

0.799 

(4)  Gastroenterology 

0.874 

(H3) 

Pediatrics 

0.725 

(5)  General/family  practice 

.1.143 

(H) 

Psychiatry 

0.960 

(5)  General  surgery 

0.391' 

(1'5) 

Urology 

0.867 

(7)  Internal  medicine 

0.834 

(16) 

Anesthesiology 

0.379 

(3)  Neurological  surgery 

0.867 

(1'7) 

Pathology 

0.309 

(9)  Obstetrics/gynecology 

0.853 

(18) 

Radiology 

0.922 

The  probability  of  surviving  from  any  age  a  to  age  aM:  is,  then, 

wtiere  ^a  i3  ttie  aSe"  specific  physician  mortality  rate,  and 

is  the  specialty  i'  standard  mortality  rate. 

The  probability  of  survival  froi  age  L  to  any  age  a'  is,  then, 

a'-1< 

(II. 2. 5)  3,    t  -r       .v    »  II       3.    f  if|v 

i,U»a  )  i,(a,aH!) 
The  implied  sequence  of  survival  rates  is  employed  in  equation  II. 2.1  to 

derive  the  present  value  of  expected  future  earnings  by  specialty. 
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2.1.4     The  Discount  Hate 

In  selecting  a  discount  rate  by  which  to  convert  expected  earnings  at  any  age 
into  their  age  18  present  value,  it  is  necessary  to  take  Into  account  the  fact 
that  the  estimated  returns  to  physician  training  are  being  derived  from  cross- 
sectional  estimates  of  earnings  profiles.    Thus,  the  earnings  profiles  relate 
earnings  to  experience  (and  other  variables)  at  a  point  in  time  (l'976-77).  A 
physician,  however,  will  receive  earnings  over  time,  and  with  the  passage  of 
time  the  earnings  profile  can  be  expected  to  shift.     In  employing  a  cross- 
sectional  earnings  profile  it  is  necessary  either  (a)  to  specify  the  precise 
manner  in  which  the  profile  will  shift  (in  real  terms)  over  time  or  (b)  to 
assume  (generally  implicitly)  that  the  profile  will  shift  equiproportionately, 
i!.e.,  that  the  proportionate  change  in  earnings  at  each  level  Of  experience  is 
invariant  with  experience.     Clearly,   changes  in  the  age  distribution  of 
physicians  ani  in  other  factors  relating  to  the  demand  for  and  supply  of 
physician  services  could  lead   to  nonequi proportionate  shifts   in  earnings 
functions. ^  However,  in  the  absence  Of  a  fully  articulated  model  explaining 
the  determinants  of  physician  earnings,   It  is  conventional   to  assume  by 
default   that    earnings   functions   will   shift    equi'prOportionateiy.  This 
assumption  is  made  here,  but  its  possible  violation  should  be  explicitly 


4"  As   will   be   demonstrated    in   Part    III,    earnings   functions   in  other 
professional  Occupations  shifted   in  a  particularly  nonequl proportionate 
manner  over  the  decade  1967-  77.     Specifically,  as  the  relative  number  of 
young  professionals  rose,  due  to  rapid  growth  in  the  younger  population  and 
to    rising    levels   of   educational    attainment,    earnings   of  younger 
professionals  declined,  absolutely  ani  relative  to  the  earnings  of  older 
professionals^     Interestingly,    available   evidence    indicates   that  the 
Opposite  occured  in  medicine.     Although  the  physician  population  began  to 
increase  at  a  significant  rate  after  1970,  earnings  of  younger  physicians 
rose  dramatically  relative  to  earnings  of  Older  physicians,   while  both 
experience  significant  real  growth.    While  the  specialty  distributions  of 
younger  and  older  physicians  might  explain  some  part  Of  this  relative  rise 
in  earnings  at  younger  ages,  the  same  general  phenomenon  is  observed  within 
individual  specialties. 
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recognized.    Evidence  of  the  decade  prior  to  1»977  would  indicate  that  this  is 
a  conservative  assumption,  In  that  earnings  of  younger  physicians  rose  more 
rapidly  than  those  of  older  physicians.     However,  there  is  no  basis  On  which 
to  assert  that  this  Willi  continue  to  be  the  case  In  the  future,  especially  in 
light  of  the  substantially  acre  rapid  growth  of  the  physician  population  which 
can  be  anticipated. 

As  noted,  available  evidence  does  suggest  that  physician  earnings  rose  at 
a  substantial  rate  between  1967  and  1!977,  possibly  at  a  real  rate  approaching 
five  percent  per  year  (controlling  for  age).     Extrapolating  this  rate  into  the 
future,  it  is  necessary  to  inflate  the  earnings  function  at  thi3  compound  rate 
for  each  year  Of  experience.     However,   this  is  equivalent  to  discounting 
uninf lated  earnings  at  an  appropriate  real  rate  Of  interest  minus  the  rate  of 
secular  real  earnings  growth.     Thus,   the  appropriate  real   interest  rate 
represents  an  upper  bound  on  the  discount  rate,  assuming  that  real  physician 
earnings  (by  age)  are  not  anticipated  to  decline. 

Ideally,  that  rate  of  return  which  the  potential  specialist  could  receive 
on  alternative  investments  of  comparable  risk  would  be  employed  as  an  estimate 
Of  the  appropriate  real  interest  rate  (nominal  interest  rate  minus  the  rate  of 
inflation).    For  present  purposes  a  real  interest  rate  Of  between  five  and  ten 
percent,    a  rate  significantly  above  those  Observed  historically  even  on 
relatively  risky  assets,  is  assumed.    Because  the  rate  of  real  secular  growth 
can  be  expected  to  be  positively  associated  with  the  real  interest  rate,  a 
conservative  estimate  Of  the  appropriate  discount  rate  for  the  derivation  of 
the  present  value  of  expected  future  physician  earnings  would  appear  to  be 
about   five  percent.     This  discount   rate   (denoted   the  "income  rate  of 
interest,"  equal  to  the  real  interest  rate  minus  the  rate  of  real  secular 
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earnings  growth)    is   assumed    in  the   estimates  of  returns  td  physcian 
specialization. 


2.2     ESTIMATED  BgTUggS  TO  PHYSIC I AI  SPECIALIZATION 

Having  specified  all  of  the  variables  entering  into  equation  II. 2.1,  tt  is 
possible  to  derive  estimates  of  the  present  value  of  expected  lifetime 
earnings  for  each  specialty.    These  estimates  are  presented  in  Table  II. 2.1. 
Two  alternative  estimates  are  derived.    The  first,  an  hours-  adjusted  measure, 
denoted  PV^f  assumes  hours  of  medical  practice  at  each  age  equal  to  the 
geometric  mean  across  specialties.    The  second,  an  hours-  unadjusted  measure, 

denoted  PVy,  utilizes  medical  practice  hours  actually  predicted  for  the 
specialty  in  question.     In  both  cases  the  present  values  utilize  predicted 
mean  earnings  at  each  age. 5  Thus,  the  age-  and  specialty-  specific  earnings 
presented  in  Table  II. 1.4  are  incorporated  in  PV^t  while  those  presented 
in  Table  II. 1.3  are  incorporated  in  PV^. 

As  has  been  discussed,  because  the  gross  comparisons  of  differences  in 
present  values  are  not  easily  comprehended,   in  that   they  accrue  over  a 
relatively  long  period  of  time,   the  difference  between  the  present  value  in 
each  specialty  and  the  present  value  in  general  practice  can  be  converted  into 
an  annuity-  equivalent,  i.e.,  an  amount  which,  if  paid  in  each  year  between 
age  19  and  age  70  in  which  the  individual  was  alive,   would  have  the  same 


In  most  cases  in  the  literature  in  which  logaritmic  earnings  functions  are 
employed  to  derive  predictions  of  earnings  and  Of  returns  to  occupational 
choice,  the  earnings  functions  are  evaluated  at  specified  values  Of  the 
explanatory  variables,    without   adjustment    for   the   assumed  lognormal 
distribution  around  the  predicted  value  of  the  logarithm.     As  discussed  in 
the  proceeding  chapter,  this  results  in  the  estimate  of  median  rather  than 
of  mean  earnings,  while  the  latter  is  clearly  the  appropriate  measure  of 
expected    earnings   for   purposes  of  deriving   returns    to  occupational 
investments. 
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TABLE  II. 2.1 

Present  Values  at  Age  18  of  Lifetime  Earnings  and  Annuity  Equivalents  Relative 

to  General  Practice 


A:  Hours  adjusted. 
U:  Hours  unadjusted. 

PV:  Present  value,  in  thousands  of  dollars. 

AN:  Annuity  equivalent,  in  dollars. ' 

All  dollar  amounts  in  constant  (1972)  dollars. 


PV. 


AN. 


PV 


U 


AN. 


ALLERGY  \ 
CARDIOLOGY  2 

DERMATOLOGY  3 
GASTROENTEROLOGY  4 
GENERAL  PRACTICE  5 
GENERAL  SURGERY  6 
INTERNAL  MEDICINE  7 
NEURO.  SURGERY  8 
OB /GYN  .  9 

OPTHALMOLOGY  1 0 

ORTHOPEDIC  SURG,  1 1 
OTOLARYNGOLOGY 
PEDIATRICS 
PSYCHIATRY 
UROLOGY 

ANESTHESIOLOGY 
PATHOLOGY 
RADIOLOGY 
MEAN 


R 

15 

i67 
18 
19 


501.3 
592.5 
497.7 
465.0 
465.2 
539.2 
487.6 
620.4 
528.2 
586.6 
601.4 
555.5 
412.4 
454.5 
477.8 
447.6 
498.0 
502.4 
499.1 


2029. 
7147. 
1828. 
-8. 
0. 
4156. 
1256. 
8711. 
3535. 
6907. 
7629. 
5C54. 
•2948. 
-601. 

711. 
-985. 
1838. 
2094. 
1906. 


490.4 
595.1 
481.7 
472  .2 
476  .9 
539  .8 
491  .4 
622  .0 
533.3 
580.4 
6C4  .8 
548.7 
413.6 
446.7 
478  .6 
447.1 
504  .4 
500.9 
4  99.9 


760. 
6637. 

2  70. 
-2  64. 

0. 
3531. 

812. 
8144. 

Dll: 

7163. 
4019. 
3534. 
1699. 
1C0. 

mi: 

1351. 
12  93. 
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present  value  at  age  18  as  the  difference  between  the  specialty  and  general 
practice  present  values.     Interpret ively,  the  specialist  would  be  indifferent 
between  receiving  his  predicted  specialty  earnings  in  each  year.  On  the  one 
hand,  and  receiving  the  general  practitioner's  earnings  plus  the  indicated 
annuity  payment.     Again,   the  hours  adjusted  annuity-  equivalent  is  denoted 

At*A,  the  hours  unadjusted  annuity-  equivalent  ANy.    These  measures  are 
also  presented  in  Table  II. 2. 1. 

A  comparison  of  the  adjusted  and  unadjusted  present  values  of  expected 
lifetime  earnings  clearly  indicates   that   a  failure  to   adjust  physician 
earnings  for  hours  of  work  differentials  would  result  in  a  substantial 
underestimate  of  the  returns  to  specialization.     The  reason  for  this  is 
relatively  easy  to  identify:     First,  practice  hours  in  general  practice  are 
substantially  above  geometric  mean  hours  across  specialties.     Second,  the 
elasticity  of  earnings  with  respect  to  hours  is  generally  higher  in  general 
practice  than  In  most  specialties. ^  Thus,   when  the  earnings  function  is 
evaluated  at  geosetrlc  mean  hours,  predicted  general  practitioner  earnings 
decline  substantially,  while  earnings  in  most  specialties  are  Only  marginally 
reduced  or  are  actually  increased  (as  in  the  case  of  several  of  the  medical 
specialties  with  low  hours  but  relatively  high  elasticities).     As  a  result, 
the  present  values  of  expected  specialty  lifetime  earnings  relative  to  the 
present  value  of  expected  lifetime  earnings  in  general  practice  are  reduced  by 
between  one  and  six  percentage  points  when  the  hours-  unadjusted  measure  is 
employed. 


This  finding  clearly  indicates  that  increased  human  capital  investment  need 
not  imply  a  higher  (marginal)  wage  rate,   contrary  to  Lindsay's  ( 1-971') 
implicit  assumption,   thus  lending  support  for  the  hypothesis  suggested 
above,  that  elasticities  of  demand,  and  hence  marginal  wage  rates,  decline 
with  increases  in  human  capital  intensity. 
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On  an  una! justed  basis  four  specialties  ( anesthesiology,  psychiatry, 
gastroenterology    and    pediatrics)    appear    to    enjoy   lifetime  earnings 
significantly  lower  than  general   practice,   while  four  others  (allergy, 
dermatology,  internal  medicine  and  urology)  represent  virtually  "break-  even" 
propositions.     In  annuity  equivalent  terms,  specialization  in  pediatrics  is 
estimated    to    involve    annual    losses   of   about    $3500,    psychiatry  and 
anesthesiology  losses  of  about  $1700.    Annuity  equivalents  in  gastroenterology 
ani  dermatology  are  not  significantly  different  from  zero,   while  that  of 
allergy  is  less  than  $300. 

Evaluating  the  earnings  functions  at  geometric  mean  hours,  in  contrast, 
allergy,    dermatology  and   (to   a  lesser  extent)   internal  medicine  become 
relatively  profitable  specialties,  while  losses  in  pediatrics,  anesthesiology 
and    especially   psychiatry   are    reduced    substantially.     Only  pediatrics 
continues  to  appear  to  involve  a  significant  loss,  On  the  Order  of  $3000  per 
year. 

The  following  rank  ordering  Of  specialties  by  the  hours-  adjusted  present 
value  of  lifetime  earnings  gives  an  overview  of  the  relative  returns  to 
alternative  specialties: 
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pva 

Ratio 
to 

GP 

ANA 

PVu 

Ratio 
td 

ANu 

Neurological  surgery 

1>o20. 4 

4  77 

1 .33 

$371'  1 

io22. 0 

1  . 30 

*OI     A  A 

Orthopedic  surgery 

f  a  ^ 

dOI  .  4 

1  . 29 

7629 

3>o04«  o 

I' .  27 

71  o3 

Cardiology 

CM) 

592. 5 

1' .  27 

71  47 

595- 1 

1  •  25 

o537 

Opthaimology 

(3) 

533. 6 

1' .  27 

6937 

530.4 

1  . 22 

:>794 

0 to 10 1 aryngolo gy 

555. 5 

1.19 

50^4 

548.7 

4.      4  C 

1.15 

401  9 

General  surgery 

(5) 

539-2 

1.16 

4155  ! 

539-8 

1'.  13 

3531 

Obstetrics/ gynecology 

(3) 

523.  2 

1.14 

3535 

533-3 

1.12 

31  67 

Radiology 

(H) 

502.4 

1 .03 

2094 

500.9 

1.05 

1  351 

Allergy 

(M) 

501  .3 

1 .03 

2029 

490.4 

1  .03 

760 

MEAN 

499.1 

1 .07 

1i  905 

499-9 

1'.05 

I1 2  93 

Pathology 

493.0 

1  .07 

1  333 

504-4 

1  .05 

I1 543 

Dermatology 

Cm) 

497.7 

1  .07 

1  328 

431  .7 

1  .01 

270 

Internal  medicine 

(M) 

437.6 

1  .05 

1  255 

491' «4 

1  .03 

31  2 

Urology 

Cs) 

477.3 

I1 . 03 

71  1 

473. 6 

1  .00 

1  00 

General  practice 

CM) 

455-  2 

1  . 00 

0 

476. 9 

1  . 00 

0 

Gastroenterology 

Cm) 

465-0 

1  .00 

-3 

472.2 

0.99 

-264 

Psychiatry 

(M) 

454.5 

0.93 

-601 

445.7 

0.94 

-1'699 

Anesthesiology 

(H) 

447.6 

0.95 

-935 

447.1 

0.94 

-1  699 

Pediatrics 

Cm) 

412.4 

0.89 

-29V3 

41  5.6 

0.37 

-5534 

Clearly,    the   surgical   specialties   are  highly   profitable.     Of   the  seven 
3urgicai   specialties,    six   are   included   in   the  highest   3even  specialties 
(neurological    surgery,    orthopedic    surgery,    opthaimology ,  Otolaryngology, 
general  surgery  and  Obstetrics/gynecology) .     Cardiology  is  the  only  medical 
specialty  to  rank  significantly  above  the  mean,  while  urology  i3   the  only 
3urgicai  specialty  to  rank  below  the  mean.     Of  the  five  lowest  specialties, 
four    are    medical    C general    practice,    gastroenterology,    psychiatry  and 
pediatrics),  while  one  is  hospital-  ba3ed  C anesthesiology) .     The  other  medical 
specialties  (allergy,  dermatology  and  internal  medicine)  and  hospital-  based 
specialties  (pathology  and  radiology)  all  are  in  cl03e  proximity  to  the  mean. 

In    four    specialties    C neurological    surgery.    Orthopedic  surgery, 
cardiology,  OpthalmolOgy  and  otolaryngology)  the  differentials  in  the  present 
value  of  expected   lifetime   earnings,    relative   to   general    practice,  are 
equivalent  to  annual  earnings  differentials  in  excess  of  85 t 000,  and  in  four 
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others  (general   surgery,   Obstetrics/gynecoldgy ,   radidldgy  and  allergy)  the 
annualized   earnings   differential    (relative   td   general    practice)  exceeds 
B2.000.     Fdr  dnly  fdur  specialties  (urdldgy,  ga3trdenterdldgy,  psychiatry  and 
anesthe3idldgy)  is  the  return  within  the  range  df  +  $1,000  dn  an  annualized 
basis,  cdnfering  little  more  than  a  competitive  return,  and  in  three  dthers 
(pathdldgy,    dermatology    and    internal    medicine)    the    return    is  modest 
(equivalent  td  between  $1,000  and  $2,003  per  year).     Only  in  pediatrics  i3  a 
significant  ldS3  (of  about  B3.000  per  year)  incurred. 

In  summary,  with  the  exception  of  pediatrics,  the  investment  in  physician 
specialization  confers  at  least  a  competitive  rate  of  return,  and  in  12  of  the 
17    specialties    significant    economic    rents    accrue    to    investments  in 
specialization.     Hdwever,  a  failure  td  adju3t  fdr  hdurs  df  work  differentials 
would  result  in  a  substantial  underest imat idn  df  returns  td  specializatidn. 

A3  wiLl  be  indicated   in  Part  III,   althdugh  the  returns  td  phyaician 
specializatidn  are  generally  substantial,   the  ecdnomic  rent3  associated  with 
medical  training  are  even  higher  by  comparison  to  earnings  in  nonphy3ician 
occupations.     The  rents  Of  specialization  are  3impiy  additions  to  the  rent3 
associated  with  relatively  unspeci ali zed  medical  practice. 


/ 
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PART  III 


OCCUPATIONAL  EARNINGS,  1967-77 


To    the   social    critic,    a   sy3tem   that   selects   the  future 
recipients  of  income  streams  from  huiian  capital  according  to  their 
success  in  passing  test3  ievi3ei  and  impose!  by  educators  is  both 
selecting  in  large  part  on  the  basis  of  parental  resources,  culture, 
effort,   ani  familial   ambition  and  relying  on  a  selection  process 
that  may  be  neither  socially  nor  economically  effective... 

It  i3  equally  easy  to  look  at  the  pure  economics  Of  a  3y3tem  in 
which  at  least  minimum-  quality  education  at  every  level  i3  proviiel 
nominally   free,    or   nearly   free,    to    all    candidates  suitably 
qualified--  though  without  regard  to  the  foregone  earnings  to  which 
hunan  capital   theory  has  quite  rightly  called  attention--  and  to 
point  out    that   the   combine!   results   of  the   inevitable  fiscal 
limitation  on  the  total  quantity  provide!,   the  equally  inevitable 
depenience  on  rationing  by  educators  who  control  admissions,  and  the 
availability  of  privately  provided  education  at  an  extra  price,  are 
economic  nonsensa  in  almost  every  dimension  of  economic  theory. 

Harry  G.  Johnson  (l<972,  p.  S287) 


(. 


Page  III. 1.1 


Chapter  1 
OCCUPATIONAL  EARNINGS  FUNCTIONS 

1.1      THE  CURRENT  POPULATION  SURVEY  AS  A  BASIS  FOR  EARNINGS  FUNCTION  ESTIMATES 

While  evidence  concerning  earnings  In  physician  specialties  at  a  point  In  tine 
Is  Interesting  ani  useful,   to  fully  assess  the  economic  status  of  physicians 
it  i3  necessary  to  compare  physicians  to  other  occupational  groups  ani  to 
examine    changes    in    the    relative    status    Of    physicians    Over  tine. 
Unfortunately,  available  lata  On  which  to  ba33  such  an  analy3l3  are  le33  than 
Ileal.     While  reasonably  good  data  are  available  for  a  few  Occupations  (e.g., 
National  Science  Foundation  and  National  Research  Council  surveys  Of  doctoral 
S3ientl3t3  and  engineers),   in  general  data  Of  the  type  provide!  by  the  HCFA 
physician  3urvey3  of  1976  ani  1977  are  unavailable  for  other  occupations. 

The  only  source  of  comprehensive  data  on  occupational  earnings  Over  time 
Is  the  Annual  Demographic  File  of  the  Current  Population  Survey  (CP3).  The 
Occupational  earnings  lata  avallalble  In  the  CPS  are  derlvel  from  the  March 
CPS  3ur/ey,  which  eLicits  Information  On  employment  ani  earnings  in  the  prior 
year.     The  basis  structure  of  the  CPS  ha3  changed  Only  slightly  3ince  1953, 
the  first  year  for  which  the  Annual  Demographic  File  13  available.     While  the 
occupational  classification  sy3tem  was  modified  in  1971'  to  conform  to  the  1970 
Census  classification,  for  most  occupations  earnings  can  be  tracked  from  1957 
onward.     Thus,    the   CPS   provides   a   consistent    source   Of  Occupatiflnally 
comprehensive  data  over  time.     Unfortunately,   a3  a  ba3l3  for  estimation  of 
Occupational  earnings  functions  the  CPS  has  several  severe  deficiencies. 
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Insufficient  sample  sizes  represent  the  most  dbvidus  deficiency  Of  the 
CP3.     Designed  primarily  to   provide  statistically  significant  estimates  df 
unempldyment ,    sample   sizes   by  Occupation,    especially   fdr  professional, 
technical  and  managerial  occupations,   tend  to  be  quite  small.     To  overcome 
problems  Of  inadequate  sample  3ize,  the  CPS  files  for  the  years  1957  through 
1973    (exclusive   of    1970,    fdr   which   difficulties    in   the  dccupatidnal 
classif icat idn  were  encountered)   have  bean  pdd]ed  intd   three  time  paridds: 
1967-59,    1971-74   and  V975-73.     Even  thi3  cdmbinatidn  df  years,  hdwever, 
resulted   in   inadequate  sasple  size3  fdr  many  relatively  narrdwly  defined 
occupations.     Thu3,  it  wa3  nece33ary  further  to  define  several  occupational 
categories  more  broadly   than  would  be  desirable.     Thi3  i3   the  case,  for 
exauple,  with  reference  to  health  professionals  Other  than  physicians,  which 
includes  such   diverse   groups   as   pharmacists,   Optometrists,    dentists  and 
podi  atri3ts . 

The  occupational  classification  ultimately  developed  for  purposes  Of  thi3 
study  i3  indicated  in  Table  III. 1.1,  which  also  indicates  the  sample  sizes  for 
each  of  the  three  pooled  time  peridds.     With  the  exceptidn  df  selfemployei 
farmers,  who  are  excluded  from  the  analysis, ^  the  occupational  classification 
system  is  exhaustive,  identifying  a  comprehensive  set  Of  30  occupations.  Of 
these  30  occupations,  22  comprise  the  professional,  technical  and  managerial 
group,    although    several    of    these    (architects,    computer  specialists, 
mathematical     specialists,    bank    Officers    and    health    and  education 


Selfemployed  farmers  are  excluded  from  the  analysis  primarily  because  of 
ambiguities    in    their    reported    earnings.      3ecause    the    CPS  provides 
information  Only  on  money  income  and  earnings,  income  in  kind  is  purposely 
excluded,  although  this  i3  likely  to  be  significant  for  many  farmers.  Also, 
although  ambiguities  are  likely  to  be  generally  present  in  the  case  df  the 
selfempldyed ,   the  prdblem  df  differentiating  labor  and  property  income  is 
likely  to  be  especially  severe  in  the  case  of  selfemployed  farmers. 
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admini3tratdrs)   can  be  identified   separately  Only   in  the  twd   later  tine 
peridds. 

The  aidst  seridus  deficiency  df  the  CPS  as  a  ba3i3  fdr  an  analysis  df 
earnings  relates  td  the  repdrting  df  incdne  in  the  public  release  versidn  df 
the    Annual    Demographic    File.      Ostensibly    fdr    purpdses    df  assuring 
cdnf identiali ty   df   individual    respdndents,    repdrted    earnings  have  been 
truncated  in  eash  year  at  B50.OOD   (current  ddllars).     While  this  ddes  ndt 
present  a  severe  prdbleti  in  1967,  when  B50.000  in  current  prices  cdrrespdnded 
td  561,531    in  cdnstant   1972  prices  (again  empldying  the  inplicit  Per3dnal 
Cansunptidn  Expenditure  deflatdr),   it  is  3everly  cdnstraining  in  1973,  when 
the  nduinal   553,000  ceiling  cdrrespdnded   td   a  cdnstant   ddllar  ceiling  df 
B33.267.     Thu3,  dver  the  eleven  year  peridd  I1 967  td  1973  the  effective  ceiling 
wa3  virtually  halved,   while  dver  nuch  df  this  peridd  real  earnings  in  nany 
docupatidns  rose. 

The  severity  df  the  prdblens  associated  with  the  truncatidn  df  repdrted 
earnings  i3  indicated  in  Table  III. 1.2,  which  presents  the  prcpdrtidns  df  the 
obser/atidns  fdr  which  truncated  earnings  are  repdrted,  by  year  and  dccupatidn 
(with  dccupatidns  identified  by  sequential  nunber3,   a3  indicated   in  Table 
III. 1.1).     A3    is   readily   apparent,    the   pdtential   biases   introduced  by 
truncatidn  are  reLati/ely  slight  in  the  early  years.     Thus,  fdr  example,  in 
1967  dnly  3.2  percent  df  physicians  were  reported  a3  having  earnings  above  the 
ceiling  of  B6l'f501    (constant  dollars),   and  only  1.3  percent  of  lawyers  were 
reported  to  have  earnings  above  this  level.     However,  by  1973  the  truncatidn 
df  earnings  tdtally  vitiates  any  analysis  df  physician  earnings,  with  44.2 
percent  abdve  the  cdnstant  ddllar  ceiling  df  B33.267,  and  the  bia3  will  be 
significant  in  the  case  cf  ndnphysician  health  prdfessidnais  ( 1 9 • 7  percent 
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CPS  Occupations  and  Sample  SLze3 
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71  1 

337 

(l  6) 

OTHER  TEACHERS 

1  3?6 

■ 

^.  297 

(17) 

WRITERS,  ARTISTS,  ENTERTAINERS 

1 ,053 

1  , 045 

1' .  429 

(13) 

PUBLIC  ADMINISTRATORS 

652 

861 

1,149 

(19) 

BANK  OFFICERS 

859 

1 ,01 ; 

(20) 

HEALTH,   ED.  ADMINISTRATORS 

663 

376 

(21) 

MANAGERS  (TRADE ) 

39; 

2.591 

2,839 

(22 ) 

OTH.  MANAGERS,  ADMINI3. 

11',  623 

10,631 

13,53; 

(23) 

SALES 

4,53; 

6,128 

7.007 

(24) 

CLERICAL 

5,533 

6,039 

5,63; 

(25) 

CRAFTS 

17.302 

20,34; 

25,01  9 

(25) 

OPERATIVES  (EX.  TRANSPORT) 

1!0,290 

10, 520 

12,392 

(27) 

TRANSPORT  OPERATIVES 

4,522 

5,171' 

6,41  9 

(23) 

LABORERS  (NONFARM) 

3, HO 

4,377 

5,s;5 

(29) 

FARM  LABORERS 

91  6 

KITS 

1  . 777 

(30) 

SERVICE 

4,013 

5,722 

7,853 

Note:  Occupations   will   be   identified    in  BOst   subsequent    tables  by  the 
sequential  numbers  indicated  above. 
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above  the  celling)  and  Lawyers  (li8. 3  pecent  above  the  celling).     For  other 
occupations,  however,  the  problem  of  a  truncate!  earnings  variable  continues 
to  be  slight  even  at  the  enl  of  the  period. 

While  the   truncation  of  the  earnings  distribution  will   introduce  a 
downward  bias  in  the  estimated  earnings  functions,  the  subsequent  examination 
of  these  functions  will   iniicate  that  Only  i'n  the  case  Of  physicians  do 
predicted  earnings  in  any  period  approach  the  ceiling  for  that  period.  Thus, 
the  biases  will   be   relatively  small    even  for  lawyers   ani  other  health 
professionals.     A3  a  result,  any  conclusions  which  can  be  reached  On  the  basi3 
Of    these    data    concerning    the    relative    profitability   Of  alternative 
occupational  choices  will  represent  downward  biased  estimates,  with  the  degree 
Of  bia3   iirectLy  related    to   the   proportion  of  any  Occupation's  members 
reporting  earnings  above  the  celling. 

While  a  comparison  of  predicted  earnings  Of  phy3icians  from  the  CPS  to 
predicted  earnings  in  Other  CPS  occupations  will  result  in  a  downward  biased 
estimate  of  reLatlve  physician  earnings  in  the  later  two  periods,  for  11977  it 
i3  possible  to  utilize  predicted  earnings  from  the  equations  estimated  on  the 
basis  of  the  HCFA  survey  data.     A  comparison  of  predicted   (HCFA)  1977  to 
predicted  (CP3)  1957  physician  earnings  will  then  permit  an  estimate  of  the 
growth  in  physician  earnings  over  the  decade.     Similarly,  the  present  value  Of 
physcian  lifetime  earnings  based  on  the  1975-77  HCFA  survey  data  to  the 
present  values  from  the  CPS  for  other  Occupations  In  the  same  period  will 
result  in  an  only  3lightly  upward  biased  estimate  of  returns  to  the  physicians 
professional  training.     In  short,  selective  use  Of  the  CPS  and  HCFA  data  will 
permit  the  derivation  Of  bounded  estimates  Of  returns  to  physcian  training 
over  time. 
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1'.2      ESTIMATED  OCCUPATIONAL  EARNINGS  FUNCTIONS 

The  basic   earnings   function  model   estimated   far  the   CPS  Occupations  i3 
Identical   to    that   employed   in  the   estimation  of  the  physician  specialty 
earnings  functions  (equation  II . 1  - 5) •     However,   certain  differences  in  the 
empirical   analysis  are   required.     A3  In   the  case  of  the  HCFA  physician 
e3timate3,   the  dependent  variable  Is  the  natural  logarltm  of  earnings.  In 
thl3  case,  however,  earnings  are  defined  as  the  sun  of  wage3  ani  salaries  and 
income  from  nonfarm  seifemployment .     It  should  be  noted  that  total  earnings 
nay  include  wages,  salaries  and  sal f employment  income  from  more  than  one  job, 
while  a33lgnment  to  an  occupation  13  ba3ed  on  the  principle  job.     Thus,  the 
earnings  functions  for  occupation  I  relate  total  earnings  of  Incumbents  In 
occupation   I    to   various   characteristics,   whether  or  not    these  earnings 
Originate  In  occupation  L.     Thl3  ha3  the  consequence  Of  possibly  overstating 
earnings  In  th03e  occupations  In  which  Incumbents  frequently  are  employed  on  a 
sabsldiary  ba3l3    In  other  occupations.     However,    the   magnitude  of  any 
associated  errors  should  be  3light. 

Unlike   the   HCFA  physician   sample,    for   which  a   reasonably  accurate 
estimate  of  the  age  at  which  formal  schooling  wa3  completed  (age  at  medical 
3Chool  graduation)  was  available,   with  the  CPS  no  Information  on  educational 
and  work  history  Is  available,  other  than  the  number  of  years  of  schooling 
completed.     Thus,  only  a  crude  proxy  for  experience  13  possible,   defined  as 
age  minus  years  Of  schooling  completed  minus  six.     Because  the  analy3i3  Is 
restricted  to  male3,  for  whom  p03tsch00llng  labor  force  participation  i3  high 
and  continuous,  this  should  result  In  Only  minor  errors. 
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la  the  case  Of  the  HCFA  phy3ician3  analysis  it  was  possible  to  control 
for  various  characteristics  Of  the  physician's  practice   (e.g.,    solo  ani 
incorporate!  practice  iummy  variables).     The  closest  parallel   in  the  CPS 
Occupational    analy3i3    involves   controlling    for   self employment    ani  for 
employment  by  government  (ani,  after  1'973 »  for  state-  local  versus  feieral 
government  employment) . 

A3  in  the  case  of  the  physician  earnings  function  estimates,  preliminary 
attempts  were  maie  to  control  for  region  of  the  country,  but  again  thi3  effort 
was  unsuccessful,  iue  In  part  to  the  restrictei  sample  sizes.     In  the  final 
equation  estimates,  however,  iummy  variables  were  incluiei  for  SMSA  ani  SM5A- 
central-  city  resiience. 

The  most  complicate!   extensions  Of  the  moiel   estimate!  for  physicians 
involves  the  inclusion  of  year3  Of  schooling  in  the  earnings  function.  For 
physicians  this  was  unnecessary,  since  effectively  all  members  of  the  sample 
hai  complete!  the  same  level  of  formal  schooling  (a  meiical  degree).  With 
reference  to  the  CPS  significant  variation  in  years  of  schooling  complete!  i3 
observe!,  iue  in  part  to  the  generally  more  aggregative  Occupation  iefinitions 
an!    in  part    to   the   lesser  rigiiity  of  entry  criteria   for  most  Other 
occupations.     To   permit   a  highly  nonlinear  relationship  between  years  of 
schooling  complete!  an!   earnings,   a  series  Of  iummy  variables,  iesignating 
completion  of  certain  critical  levels  Of  schooling  !_eighth  graie,  high  school 
graiuation,  college  graiuation,  an!  the  maximum  reportei  number  of  years  Of 
schooling  (13+)]  ani  interactions  between  the  first  three  of  these  an!  year3 
Of  schooling   complete!   are   incorporate!   in  the  equations.     Thus,    it  i3 
possible  to  iientify  (a)  discontinuities  in  ani  (b)  changes  in  the  slope  of 
the  relationship  between  years  Of  schooling  ani  earnings.     It  should  be  note! 
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that  Only  years  of  schooling  are  available,  and  that  interpetation  of,  e.g., 
16  years  a3  equivalent  to  college  graduation  L3  only  approximately  correct. 

Explanatory  variables  represented  in  the  estimated  earnings  function  thus 
include: 

Experience  'age  minus  years  Of  schooling  minus  3ix,  in  decades) 
Experience  'in  decades)  squared 
Annual  hours  Of  work  'in  thousands) 

Natural  logarithm  of  annual  hours  of  work  (in  thousands) 
Interaction  between  experience  and  natural  logarithm  of  annual  hOur3 
Interaction  between  experience  squared  and  natural  logarithm  Of  hours 
Years  of  school  completed 

Dummy  variable  for  completion  Of  eight  Or  more  years  Of  school 
Dummy  variable  for  completion  of  twelve  or  more  years  of  school 
Dummy  variable  for  completion  of  sixteen  or  more  years  Of  school 
Dummy  variable  for  completion  Of  eighteen  of  more  year3  Of  school 

-  CO  Interactions  between  years  Of  school  and  dummy  variables  for 
completion  of  eight,  twelve  and  sixteen  years 

Dummy  variable  for  selfemp] oysent  (primary  job) 

Dummy  variable  for  state-  local  government  employment  (primary  job) 
Dummy  variable  for  federal  government  employment  (primary  job) 
Dummy  variable  for  S'A3k  residence 
Dummy  variable  for  S*1SA-  central-  city  residence 

-  (21  or  22)    Dunmy  variables  for  each  pooled  year  Other  than  the  first 


The   estimated    earnings   functions   are    reported   in   Tables   III.  1.30  ) 
through   III. 1 .3(3)    for    the    1957-59,    1971-74   and    1975-73   time  periods, 
respectively.     Corresponding  annual  h0ur3  functions,  the  dependent  variable  of 
which  is  the  natural  logarithm  of  annual  hours  (in  thousands),  are  reportei  in 
Tables  III.1.401)  through  111.1.4(3)  for  the  corresponiing  time  periods.  In 
addition  to   the  schooling-   related,    residence,   and   self-   and  government- 
employnent  variables,  the  hours  functions  include  age  (in  decades)   (age,  age 
squared  ani  age  cubed),  marital  status  dummary  variables  (single,  divorced  and 
widowei),  dummy  variables  for  presence  and  ages  of  children  (less  than  5,  6- 
17,   both),  numbers  of  children  by  age,  presence  and  numbers  Of  children  in 
postsecondary  schooling,  a  dummy  variable  for  positive  3p0use  earnings,  and 
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the  natural  logarithms  df  spouse  hours  Of  work  ani  earnings  (if  positive).  A3 
in  the  case  of  the  HCFA  physician  specialty  analysis,  the  hours  functions  are 
Of  Only  derivative  interest,  providing  the  basis  for  predicting  hours  of  work 
by  age  and  occupation. 

In  general,  the  earnings  functions  account  for  a  substantial  proportion 
(between  20  ani  10  percent)  of  the  variance  in  earnings,  a3  indicated  by  the 
coefficients  Of  determination: 


1967 

1  972 

1  977 

1  957 

1  972 

1977 

00 

Accountants 

.25 

.29 

.40 

(1'6) 

Oth.  teachers 

•  35 

•  31 

.41 

(2) 

Archi  tects 

.47 

.35 

•  35 

(17) 

Writers,  et  al. 

.29 

.32 

•  37 

(3) 

Computer  spec. 

.40 

.43 

(13) 

Public  admin. 

.30 

.40 

.49 

U) 

Engineers 

.24 

.24 

.34 

(19) 

Bank  officers 

.31' 

•  39 

(3) 

Lawyers 

.30 

.25 

.27 

(20) 

Hlth  5  ed  aduin. 

.27 

.23 

(5) 

Librar . ,  soc .  sc . 

•  59 

.40 

•  52 

(21  ) 

Managers  (trade) 

.10 

.25 

.31 

(7) 

Math  spec. 

•  40 

•  31 

(22) 

Oth.  manag.  S  ad 

.  .23 

.22 

.23 

(3) 

Life  I  phy.  sc. 

•  33 

.35 

.53 

(23) 

Sales 

.33 

•  30 

.35 

(9) 

3ng.  $  sc.  tech. 

.23 

.37 

.43 

(24) 

Clerical 

•  33 

.35 

•  49 

do) 

Kith  prof. 

.27 

•  29 

.41 

(25) 

Crafts 

.22 

.23 

.30 

(n) 

Physicians 

.32 

.20 

.34 

(26) 

Operatives 

.24 

.23 

•  34 

(12) 

Clergy 

.17 

.16 

.14 

(27) 

Trans,  oper. 

•  29 

.25 

.32 

(1'3) 

Hlth.  tech. 

.43 

.40 

.42 

(23) 

Laborers  (ex  fam).33 

•  37 

.43 

(H) 

Oth.  tech. 

•  32 

•  39 

.45 

(29) 

Fan  laborers 

.39 

.40 

.41 

(15) 

College  faculty 

•  40 

.47 

.55 

(30) 

Servi  ce 

•  33 

.45 

.52 

Following  the  discu33ion  Of  the  estimated  physician  specialty  earnings 
functions,    Tables   III. 1.5   and    III. 1.6  present   significance   leveLs  of  F- 
stati3tics  for  various  explanatory  variable  groups  in  the  earnings  and  hours 
functions,  respactiveiy .     For  ease  of  this  discussion,  the  three  time  periods 
will  be  referred  to  simply  as  1957,   1972  and  1977  (the  years  for  which  the 
functions  will  be  evaluated  subsequently). 

Considering    the   earnings   function   explanatory  variable   groups,  the 
experience  variables  (including  the  hours-  experience  interaction  terms)  are 
statistically  highly  significant   for   all  occupations   in  all    three  time 
periods.     The  sane  i3  generally  true  of  the  hours  variables  (again  including 
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Table  111.1.3(1) 
Earnings  Functions,  1967-69 


OC  01 

OC  02 

OC  01 

OC  05 

OC  06 

Dependent  Var 

LI  EARNNGS 

LN  EARNNGS 

LI  EARWIGS 

LI  EARNNGS 

LI  EARNNGS 

IK/UK  d 

( 

-0.30385 
0.12235) 

( 

0.95612 
0.55933) 

( 

-0.08195 
0.08399) 

( 

-0.60166 
0.24569) 

( 

0.35315 
0.41188) 

UKHUUKd  ; 

( 

0.87161 
0.29681) 

( 

-2.52185 
1.61271) 

( 

0.55208 
0.22139) 

( 

2.72867 
0.69750) 

( 

1.41816 
0.70409) 

t  JLrtrtitNL  t 

< 

0.22688 
0.11627) 

( 

0.83681 
0.76852) 

( 

0.53015 
0.09916) 

( 

1.22272 
0.33910) 

( 

1.60802 
0.30876) 

PYP  emit  ism 

( 

-0.03036 
0.02195) 

( 

-0. 11076 
0.15070) 

( 

-0.10717 
0.02259) 

( 

-0.27622 
0.06090) 

( 

-0.29283 
0.06202) 

t  Mf  Uft^ ^    t  FTP 
fan  I  find/  LAr 

( 

0. 16761 
0. 14262) 

( 

-0.17195 
0.96609) 

( 

-0.16118 
0.12527) 

( 

-0.98569 
0.39128) 

( 

-1.58234 
0.40883) 

LFJ  I  find  y wLAr  SWnU 

( 

-0.M20U 
0.02697) 

( 

0.01836 
0.19246) 

( 

0.01112 
0.02868) 

( 

0.21992 
0.07100) 

( 

0.29258 
0.08174) 

IRS  OF  SCH  (S) 

( 

-0.03366 
0.03797) 

( 

-0.00795 
0.08804) 

( 

0.01054 
0.00685) 

( 

0.07020 
0.01097) 

( 

-0.14339 
0.08559) 

DUMMY  S  GE  8 

1/ W    UL    O  /  w 

TXMMY  ^  r.F  1? 

( 

-0.27346 
0.11128) 

( 

-2. 12224 
0.86134) 

( 

0.03857 
0.01070) 

( 

0.22526 
0.09516) 

mnMY  q  r.v  i a 
uunn i  o  ut  l d 

( 

0.03442 
0.88659) 

( 

-2. 15524 
2.50009) 

( 

-0.00244 
0.40988) 

( 

2.28207 
3.36692) 

( 

-0.99137 
2.31190) 

Df  c  r.r   it  \  t  c 

( 

0.00918 
0.05554) 

( 

0.15005 
0.15942) 

( 

0.00548 
0.02558) 

( 

-0.13657 
0.20192) 

( 

0.06872 
0.14490) 

DUMMY  S  CP  1A 

( 

0.20050 
0.11658) 

( 

-0.18919 
0.23366) 

( 

0.03923 
0.04934) 

( 

0.08562 
0. 30217) 

( 

-0.25180 
0.26122) 

SFl  F_FM  PI  nYF  n 

( 

0.13005 
0.05166) 

( 

0.03177 
0.12680) 

( 

0.02179 
0.06535) 

( 

0.02955 
0.16876) 

GOVERNMENT 

( 

0.01485 
0.03606) 

( 

-0.01447 

0.27328) 

( 

0.00279 
0.01938) 

( 

0.02759 
0.0879D 

( 

-0.12322 
0.06838) 

cy  c  a 

( 

0.13867 
0.03273) 

( 

0.08443 
0.16425) 

( 

0.11854 
0.01797) 

( 

0.35484 
0.07321) 

( 

0.29332 
0.08282) 

( 

-0.05577 
0.02907) 

( 

-0.15170 
0.13168) 

( 

-0.06881 
0.0173D 

( 

-0. 17902 
0.06018) 

( 

-0.16577 
0.07107) 

( 

8.91853 
0.39217) 

( 

6. 32100 
1.38813) 

( 

8. 11110 
0.13697) 

( 

7.07375 
0.66050) 

( 

7.842B2 
0.76989) 

0(1968) 

( 

0.08054 
0.03017) 

( 

0.20481 
0.12168) 

( 

-0.00662 
0.01684) 

( 

0.01608 
0.06486) 

( 

0.04321 
0.07287) 

D11909) 

( 

0.11885 
0.03124) 

( 

0.23158 
0.13573) 

( 

0.05886 
0.0169D 

( 

0. 15527 
0.06642) 

( 

0.10913 
0.07679) 

R  Squared 

0.26283 

0.16695 

0.24443 

0.30276 

0.58822 

F  Statistic 
F  d.f. 

18.21300 
(18.  921) 

3.M930 
(16.  63) 

50.18700 
(15.  234D 

13.00000 

(16.  479) 

11.82500 
(18.  149) 

Standard  Error 

0.38151 

0.12619 

0.33581 

0.57951 

0.36892 

Observations 

940 

80 

2357 

496 

168 

( 


( 
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0C  08 

0C  09 

OC  10 

0C  11 

OC  12 

Dependent  Var 

LM  EARNMGS 

LM  EARNMGS 

LI  EARNMGS 

LI  EARNMGS 

LI  EARNNGS 

( 

-0. 27807 
0.22278) 

( 

-0.16691 
0.11820) 

( 

-0.09829 
0.19214) 

( 

-0.37749 
0.20294) 

( 

-0.40855 
0.15823) 

LM (HOURS ) 

( 

1.6*798 
0.52487) 

( 

1.09807 
0.24054) 

( 

1.29555 
0.57522) 

( 

1.25333 
0.70612) 

( 

1.23448 
0.42018) 

EXPERIENCE 

( 

1.10139 
0.27463) 

( 

0.76890 
0.11141) 

( 

0.99339 
0.22071) 

( 

0.92806 
0.29066) 

( 

0.51346 
0.25804) 

FTP  SQUARED 

( 

-0.21989 
0.07039) 

( 

-0.13325 
0.02560) 

( 

-0.16890 
0.03968) 

( 

-0.18853 
0.05029) 

( 

-0.08598 
0.05018) 

I  M  ( HR^*   V  FTP 

( 

-0.85866 
0.35937) 

( 

-0.45517 
0.14878) 

( 

-0.65224 
0.26846) 

( 

0.02058 
0.26668) 

( 

-0.11672 
0.24145) 

V nil w  /    Liu  wt(nv 

( 

0. 17047 
0.09278) 

( 

0.08093 
0.03518) 

( 

0.09593 
0.04844) 

( 

0.00217 
0.04867) 

( 

0.00195 
0.04788) 

YRS  OF  SCH  (S) 

( 

0.04585 
0.02603) 

( 

0.06907 
0.01476) 

( 

0. 12242 
0.03688) 

( 

0.15559 
0.06128) 

( 

0.03687 
0.04156) 

DUMMY  S  GE  8 

D(S  GE  8)  •  S 

DUMMY  S  GE  12 

( 

0.13948 
0.18909) 

( 

-0.71925 
0.74233) 

D(S  GE  12)  •  S 

( 

-0.01525 
0.01735) 

( 

0.06313 
0.06301) 

DUMMY  S  GE  16 

( 

-0.51865 
1.25717) 

( 

0.95084 
0.73210) 

( 

5.40941 
1.90177) 

( 

-1.75507 
2.29233) 

D(S  GE  16)  •  S 

( 

0.03708 
0.07914) 

( 

-0.06055 
0.04475) 

( 

-0.33902 
0.11915) 

( 

0.08372 
0.14317) 

DUMMY  S  GE  18 

( 

-0.01257 
0.14119) 

( 

0.49553 
0.20862) 

( 

-0.16046 
0.29542) 

( 

-0.17837 
0.24107) 

SELF— FM  PI  O.YFT5 

( 

0.26403 
0.07151) 

( 

0.20491 
0.07949) 

GOVERNMENT 

( 

-0.04073 
0.04124) 

( 

-0.04078 
0.02436) 

( 

0.06873 
0.13838) 

( 

-0.05775 
0.10919) 

SMSA 

( 

0. 12029 
0.04959) 

( 

0.10069 
0.02224) 

( 

0.20051 
0.06841) 

( 

0.06020 
0.08359) 

( 

0.03883 
0.06694) 

CENTRAL  CITY 

( 

-0.17258 
0.04604) 

( 

-0.08953 
0.02402) 

( 

-0.06323 
0.07229) 

( 

-0.06940 
0.06983) 

( 

-0.05658 
0.08172) 

INTERCEPT  (1967) 

( 

7  a«»7?  7 
0.43565) 

( 

1 • 3IWCU 

0.19925) 

( 

w.  W7  1 J 

0.57711) 

( 

0.95253) 

( 

I.I ojuc 

0.46191) 

0(1966) 

( 

0.08758 
0.04602) 

( 

0.04229 

0.02255) 

( 

0.07722 
0.07059) 

( 

0.06432 
0.07507) 

( 

-0.09586 
0.07257) 

D(1969) 

( 

0.15312 
0.04730) 

( 

0.08383 
0.02349) 

( 

0.14500 
0.07062) 

( 

0.11578 
0.07627) 

( 

-0.06450 
0.07379) 

R  Squared 

0.33338 

0.28299 

0.27444 

0.31854 

0.16547 

F  Statistic 
F  d.f . 

12.10200 
(15.  363) 

33. 12900 
(16.  1343) 

10. 16600 
(16.  430) 

14.09000 
(14.  422) 

4.78350 
(16.  386) 

Standard  Error 

0.36387 

0.34063 

0.60396 

0.63989 

0.57499 

Observations 

379 

1360 

447 

437 

403 

( 


< 


( 


Table  111.1.3(1),  continued 


OC  13 

OC  14 

OC  15 

OC  16 

OC  17 

Dependent  Var 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

HOURS 

( 

-0.65038 
0.25711) 

( 

-0.34556 
0.08402) 

( 

-0.11127 
0.14933) 

( 

-0.22489 
0.08534) 

( 

0.00183 
0.10966) 

LN (HOURS) 

( 

1.40924 
0.59226) 

( 

1.47015 
0.18616) 

( 

0.89403 
0.27951) 

( 

0.63112 
0.21218) 

( 

0.51920 
0.24526) 

EXPERIENCE 

( 

0. 16897 
0.22647) 

( 

0.87093 
0.08122) 

( 

0.76518 
0.20265) 

( 

0.50798 
0.08941) 

( 

0.73468 
0.10417) 

EXP  SQUARED 

( 

-0.00374 
0.04571) 

( 

-0.12341 
0.01792) 

( 

-0. 14399 
0.05300) 

( 

-0.11837 
0.02162) 

( 

-0. 12960 
0.02208) 

LN(HRS)  •  EXP 

( 

0.51525 
0.29257) 

( 

-0.42875 
0  10675) 

r 

-0.19779 
0  24062) 

-0.09886 
0  10565) 

V 

-0.24796 
0  13428) 

LN(HRS)*EXP  SQRD 

( 

-0.11886 
0.06217) 

( 

0.03564 
0.02375) 

( 

0.04336 
0.06234) 

( 

0.04394 
0.02561 ) 

( 

0.03967 
0.02963) 

YRS  OF  SCH  (S) 

( 

-0.01747 
0.04213) 

( 

-0.00462 
0.02793) 

( 

0.00992 
0.02771) 

( 

0.00150 
0.00816) 

( 

0.05824 
0.02956) 

DUMMY  S  GE  8 

D(S  GE  8)  ■  S 

DUMMY  S  GE  12 

( 

-0.22792 
0.70483) 

( 

-0.15830 
0.31866) 

( 

0.49524 
0.37285) 

D(S  GE  12)  •  S 

( 

0.02667 
0.06155) 

( 

0.02949 
0.03078) 

( 

-0.04169 
0.03435) 

DUMMY  S  GE  16 

( 

-2.35240 
3.18138) 

( 

0.86392 
0.84109) 

( 

-2.65232 
2.19105) 

( 

-1.30361 
0.41077) 

( 

0.07525 
0.95625) 

D(S  GE  16)  •  S 

( 

0.14824 
0.19609) 

( 

-0.04721 
0.05222) 

( 

0.16857 
0.13260) 

( 

0.08648 
0.02542) 

( 

0.00393 
0.05967) 

DUMMY  S  GE  18 

( 

0.03918 
0.35064) 

( 

0.17997 
0.09381) 

( 

-0.03894 
0.18035) 

( 

-0.01285 
0.03998) 

( 

-0.06031 
0.10488) 

SELF-EMPLOYED 

( 

0.31984 
0.15574) 

( 

-0. 16293 
0.05004) 

GOVERNMENT 

( 

-0.07959 
0.08518) 

( 

-0. 15327 
0.02426) 

( 

0.00114 
0.04295) 

( 

0.10718 
0.02894) 

( 

-0.04143 
0.04052) 

SMSA 

( 

0.03541 
0.09080) 

( 

0.22279 
0.02804) 

( 

0.04747 
0.04544) 

( 

0.11058 
0.01888) 

( 

0.24542 
0.03896) 

CENTRAL  CITY 

( 

-0.06715 
0.08525) 

( 

-0.09867 
0.02700) 

( 

-0.00263 
0.04975) 

( 

0.00970 
0.02414) 

( 

-0.13527 
0.03410) 

INTERCEPT  (1967) 

( 

8.98693 
0.49902) 

( 

8.05552 
0.28605) 

( 

7.88812 
0.38807) 

( 

8.48991 
0.12865) 

( 

7.43034 
0.31603) 

D(1968) 

( 

-0.04990 
0.09129) 

( 

0.06025 
0.02772) 

( 

0.05433 
0.04626) 

( 

0.04702 
0.02093) 

( 

0.01137 
0.03552) 

D0969) 

( 

-0.01742 
0.08848) 

( 

0.08723 
0.02748) 

( 

0.11417 
0.04701) 

( 

0.11868 
0.02065) 

( 

0.06248 
0.03600) 

R  Squared 

0.43266 

0.31507 

0.39871 

0. 34690 

0.28843 

F  Statistic 
F  d.f. 

5.71970 
(18.  135) 

44.89100 

(17.  1659) 

20.51200 
(15.  464) 

46.38800 
(15.  1310) 

23.62300 
(18.  1049) 

Standard  Error 

0.43110 

0.45152 

0.41163 

0.30602 

0.47552 

Observations 

154 

1677 

480 

1326 

1068 

r 


Dependent  Var 
HOURS 

LN (HOURS) 

EXPERIENCE 

EXP  SQUARED 

LN(HRS)  •  EXP 

LN(HRS)»EXP  SQRD 

TRS  OF  SCH  (S) 

DUMMY  S  GE  8 

D(S  GE  8)  ■  S 

DUMMY  S  GE  12 

D(S  GE  12)  •  S 

DUMMY  S  GE  16 

D(S  GE  16)  •  S 

DUMMY  S  GE  18 

SELF-EMPLOYED 

GOVERNMENT 

SMSA 

CENTRAL  CITY 

INTERCEPT  (1967) 

D(1968) 

D(1969) 


Table  111.1.3(1),  continued 
OC  18  OC  21  OC  22  OC  23  OC  21 

LN  EARNNGS    LN  EARNNGS    LN  EARNNGS    LN  EARNNGS    LN  EARNNGS 
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-0.11188 

-0.43501 

-O.31925 

-0.31685 

-0.33502 

0.15973) 

( 

0.15637) 

( 

0.03743) 

( 

0.06876) 

( 

0.05368) 

1.55*57 

1.74591 

1 . 30794 

1.61631 

1.58678 

0.47899) 

( 

0.40467) 

( 

0.11601) 

( 

0.15305) 

{ 

0.11015) 

0.96206 

0.65396 

0.64423 

0.74117 

0.7661 1 

0.17216) 

( 

0.15759) 

( 

0.04975) 

( 

0.05144) 

( 

0.04176) 

-0. 14873 

-0. 11871 

-O. 09787 

-0. 11649 

-0. 13185 

0.02737) 

( 

0.03034) 

( 

0.00840) 

( 

0.00923) 

( 

0.00837) 

-0.74832 

-0.37417 

-0.21514 

-0.31593 

-0.47491 

0.22012) 

( 

0.19097) 

( 

0.05454) 

( 

0.06428) 

( 

0.05624) 

0.11548 

0.08186 

0.02527 

0.03417 

0.08147 

0.03532) 

( 

0.03715) 

( 

0.00919) 

( 

0.01161) 

( 

0.01144) 

-0.00461 

0.02441 

0.01685 

-0.00448 

0.01906 

0.02847) 

( 

0.02130) 

( 

0.00590) 

( 

0.00958) 

( 

0.00593) 

-0.20457 

-0.36144 

-0.28965 

-0.33066 

-0.02282 

0.36224) 

( 

0.2793D 

( 

0.09701) 

( 

0.1409D 

( 

0.09481) 

0.02877 

0.02925 

0.03303 

0.04403 

0.00863 

0.03408) 

( 

0.02561) 

( 

0.00854) 

( 

0.01253) 

( 

0.00836) 

-1.72636 

-0.17316 

0.06781 

1 . 35665 

-0.26185 

1.19709) 

( 

0.92365) 

( 

0.23553) 

( 

0.46034) 

( 

0.38113) 

0.11960 

0.01521 

0.00161 

-0.07528 

0.02077 

0.07441) 

( 

0.05757) 

( 

0.01478) 

( 

0.02868) 

( 

0.02342) 

-0.09210 

0.13773) 

-0.24753 

-0.07699 

( 

0.01248) 

( 

0.02699) 

0.00333 

( 

0.01165) 

0.18405 

0.21362 

0.21798 

0.25524 

0.14113 

0.03692) 

( 

0.03594) 

( 

0.01239) 

( 

0.01943) 

( 

0.01316) 

-0.12417 

-0.17102 

-0.07024 

-0.05758 

-0.07092 

0.03903) 

( 

0.03205) 

( 

0.01285) 

( 

0.01773) 

( 

0.01182) 

7.64736 

7.91747 

7.95461 

7.67662 

7.67379 

0.38862) 

( 

0.29522) 

( 

0.08937) 

( 

0.11950) 

( 

0.08172) 

0.03107 

0.04809 

0.02286 

0.02109 

0.05181 

0.03818) 

( 

0.03364) 

( 

0.01255) 

( 

0.01846) 

( 

0.01237) 

0.04514 

0.09733 

0.06348 

0.09459 

0.08464 

0.03873) 

( 

0.03369) 

( 

0.01269) 

( 

0.01862) 

( 

0.01256) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Observations 


0.30305 


0.26082 


0.23295 


0.32912 


0.33120 


16.71400  20.65400  220.29000  140.03000  172.43000 
(16,    615)    (15.    878)    (16.11606)    (16.  4567)    (16.  5571) 


0.38356 
632 


0.40883 
894 


0.55461 
11623 


0.51034 
4584 


0.38007 
5588 


/ 


r 
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Table 

XXX. 1.3(1) 

continued 

OC  25 

OC  26 

OC  27 

OC  28 

OC  29 

Dependent  Var 

LN  EARNNGS 

LN  EARNNGS 

LN  EA1NNGS 

LN  EARNNGS 

Ul  EARNNGS 

HOURS 

( 

-0.17596 
0.02760) 

( 

-0.23629 
0.03878) 

( 

-0.16155 
0.05079) 

( 

-0.28632 
0.07312) 

( 

-0.32763 
0.10011) 

LN (HOURS) 

( 

0.89112 
0.07213) 

( 

1.21191 
0.09038) 

( 

1.15117 
0.11710) 

( 

1.31611 
0.11316) 

( 

1.19879 
0.21166) 

EXPERIENCE 

( 

0.51839 
0.02727) 

( 

0.57629 
0.0313D 

( 

0.69185 
0.M915) 

( 

0.71671 
0.05119) 

( 

0.57785 
0.09073) 

EXP  SQUARED 

( 

-0.08720 
0.00510) 

( 

-0.10135 
0.00600) 

( 

-0.11261 
0.00978) 

( 

-0. 12328 
0.01033) 

( 

-0.09155 
0.01721) 

LM(HRS)  •  EXP 

( 

-0.21162 

0.03502) 

( 

-0.35608 
0.01161) 

( 

-0.29107 
0.06061) 

( 

-0.38999 
0.07219) 

( 

-0.08925 
0.10051) 

LN(HRS)«EXP  SORD 

( 

0.01111 
0.00661) 

( 

0.06971 
0.00809) 

( 

0.01566 
0.01199) 

( 

0.06867 
0.01161) 

( 

0.01288 
0.01928) 

TRS  OF  SCH  (S) 

( 

0.02961 
0.00571) 

( 

0.03229 
0.00535) 

( 

0.01156 
0.01122) 

( 

0.02182 
0.00873) 

( 

0.00517 
0.01151) 

DUMMY  S  GE  8 

( 

0. 10795 
0.05017) 

( 

0.11108 
0.05311) 

( 

0. 15388 
0.10085) 

( 

0.09H8 
0.10115) 

( 

-0.17562 
0.23182) 

D(S  GE  8)  •  S 

( 

-0.00601 
0.0067D 

( 

-0.00783 
0.0O69D 

( 

-0.01637 
0.01312) 

( 

-0.00101 
0.01301) 

( 

0.03678 
0.02757) 

DUMMY  S  GE  12 

( 

-0.08812 
0.05196) 

( 

0. 16566 
0.07506) 

( 

0.12373 
0.13812) 

( 

0.31101 
0.18361) 

( 

1.21621 
0.52192) 

D(S  GE  12)  •  S 

( 

0.01231 
0.00191) 

( 

-0.00790 
0.00661) 

( 

-0.02929 
0.01200) 

( 

-0.01587 
0.01585) 

( 

-0.09129 
0.01153) 

DUMMY  S  GE  16 

( 

-0.07H9 
1.69756) 

D(S  GE  16 )  •  S 

VVw     Ufa       •  V  / 

( 

0.01605 
0.10576) 

DUMMY  S  GE  18 

SELF-EMPLOYED 

( 

-0.32215 
0.013H) 

( 

-0.22539 
0.03168) 

GOVERNMENT 

( 

-0.07233 
0.00999) 

( 

-0.13365 
0.02378) 

( 

-0.01510 
0.02300) 

( 

0.17130 
0.0789D 

SMSA 

( 

0. 17666 
0.00663) 

( 

0. 16820 
0.00816) 

( 

0.21680 
0.01555) 

( 

0.13138 
0.01938) 

( 

0.11563 
0.01827) 

CENTRAL  CITY 

( 

-0.06617 
0.00712) 

( 

-0.07018 
0.00910) 

( 

-0. 10626 
0.01700) 

( 

-0.00189 
0.02115) 

( 

0.00275 
0.09965) 

INTERCEPT  (1967) 

( 

7.87717 
0.05170) 

( 

7.65351 
0.05379) 

( 

7.21107 
0.09700) 

( 

7.35035 
0.09112) 

( 

7.23637 
0.13786) 

D(1968) 

( 

0.02739 
0.00685) 

( 

0.01966 
0.00876) 

( 

0. 01 901 
0.01579) 

( 

0.03628 
0.0199D 

( 

0.02261 
0.0128D 

D(1969) 

( 

0.07556 
0.00693) 

( 

0.07592 
0.00893) 

( 

0.07317 
0.01635) 

( 

0.09211 
0.02022) 

( 

-0.01131 
O.M533) 

R  Squared 

0.22389 

0.23511 

0.28807 

0.32656 

0.39327 

F  Statistic 
F  d.f . 

293.29000 
(17.17281) 

210. 92000 
(15.10271) 

107.20000 
(17.  1501) 

91.65000 
(16.  3123) 

32.30200 
(18.  897) 

Standard  Error 

0.36988 

0.36676 

0.M118 

0.15706 

0.53877 

Observations 

17302 

10290 

4522 

3110 

916 

Dependent  Var 
HOURS 

LN (HOURS) 

EXPERIENCE 

EXP  SQUARED 

LN(HRS)  •  EXP 

LN(HRS)»EXP  SQRD 

TRS  OF  SCH  (S) 

DUMMY  S  GE  8 

D(S  GE  8)  •  S 

DUMMY  S  GE  12 

D(S  GE  12)  •  S 

DUMMY  S  GE  16 

DCS  GE  16)  *  S 

DUMMY  S  GE  18 

SELF-EMPLOYED 

GOVERNMENT 

SMSA 

CENTRAL  CITY 

INTERCEPT  (1967) 

D(1968) 

D(1969) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Observations 


Table  111.1.3(1),  concluded 

OC  30 

LN  EARNNGS 

-0.29663 
(  0.05303) 

1.55911 
(  0.12002) 

0.59822 
(  0.04212) 

-0.09339 
(  0.00736) 

-0.31131 
(  0.05*93) 

0.04511 
(  0.00971) 

-0.00066 
(  0.00955) 

0.05282 
(  0.10563) 

0.00744 
(  0.013*1) 

0.1U42 
(  0.13220) 

0.00134 
(  0.01210) 


0.02528 
(  0.0299D 

0.23096 
(  0.0156U) 

0.19644 
(  0.01806) 

-0.02180 
(  0.01729) 

7.38023 
(  0.08277) 

0.01000 
(  0.01735) 

0.03138 
(  0.01773) 


0.38489 

147.23000 
(17,  4000) 

0.45444 
4018 


Dependent  Var 
HOURS 

U (HOURS) 

EXPERIENCE 

EXP  SQUARED 

LM(HRS)  •  EXP 

LM(HRS)*EXP  SQRD 

TRS  OF  SCH  (S) 

DUMMY  S  GE  8 

DCS  GE  8)  •  S 

DUMMY  S  GE  12 

D(S  GE  12)  •  S 

DUMMY  S  GE  16 

DCS  GE  16)  •  S 

DUMMY  S  GE  18 

SELF-EMPLOYED 

GOVT.  ST-LOC 

FED 

SMSA 

CENTRAL  CITY 
INTERCEPT  (1971) 

D(1972) 

0(1973) 

D(1974) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Ob nervations 


Table  111.1.3(2) 
Earnings  Functions,  1971-74 
OC  01  OC  02  OC  03  OC  04  OC  05 

LI  El RUNGS  LN  EAIHHGS  LI  EAAWGS    LI  EA1NNGS    LI  EARNNGS 

-0.13610      -1.20193      -0.39972      -0.03136  -0.94439 

(    0.1139D  (    0.5445*)  (    0.19960)  (    0.09007)  (  0.20536) 

0.89217        1.33633        1.65276        0.00393  3.10411 

(    0.29079)  (    1.31592)  (    0.38597)  (    0.22027)  (  0.48308) 

0.50333      -0.87779        0.95301        0.32099  0.66694 

(    0.10612)  (    0.56433)  (    0.21495)  (    0.09675)  (  0.17958) 

-0.06802        0.21740       -0.17698       -0.06422  -0.11216 

(    0.02093)  (    0.13025)  (    0.06260)  (    0.01991 )  (  0.03379) 

0.02379        1.72457       -0.57356        0.14861  -0.08486 

(    0.12617)  (    0.69909)  (    0.28290)  (    0.12615)  (  0.21987) 
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-0.03191       -0.37877        0.10676       -0.01779  -0.00203 

(    0.02441)  (    0.16468)  (    0.08216)  (    0.02623)  (  0.04244) 

0.01654       -0.00445        0.03277        0.02131  0.01859 

(    0.01324)  (    0.17910)  (    0.01362)  (    0.00732)  (  0.03189) 


0.35388 
(  1.75798) 


-0.01201 
(  0.19257) 


-1.15122 

1.71650 

-1.23105 

-0.92962 

-0.73462 

( 

0.84354) 

( 

2.00643) 

( 

0.80417) 

( 

0.39659) 

( 

2.86529) 

0.08596 

-0.09419 

0.08287 

0.06492 

0.04997 

( 

0.05274) 

( 

0.13104) 

( 

0.04998) 

( 

0.02479) 

( 

0.17595) 

0.00447 

0.35743 

-0.04456 

-0.04795 

0.01488 

( 

0.10458) 

( 

0.19480) 

( 

0.09663) 

( 

0.04664) 

( 

0.29419) 

-0. 11044 

-0.14034 

-0.12131 

0.09998 

( 

0.04562) 

( 

0.09633) 

( 

0.24316) 

( 

0.06102) 

-0. 11340 

-0.00437 

-0.12055 

-0.01590 

-0.00808 

( 

0.04846) 

( 

0.14198) 

( 

0.04707) 

( 

0.02488) 

( 

0.08003) 

0.06558 

0.14791 

0.06495 

0. 12440 

0.11501 

( 

0.05295) 

( 

0.22719) 

( 

0.04534) 

( 

0.03041) 

( 

0.11339) 

0.08696 

0.31040 

0.07864 

0.10021 

0.04179 

( 

0.03662) 

( 

0.13485) 

( 

0.04265) 

( 

0.01918) 

( 

0.07050) 

-0.01774 

0.18581 

-0.02323 

-0.04425 

-0.04542 

( 

0.02796) 

( 

0.09260) 

( 

0.03050) 

( 

0.01726) 

( 

0.05616) 

8.06036 

10.13853 

8.03205 

8.71473 

8.32628 

( 

0.21701) 

( 

1.53850) 

( 

0.27602) 

( 

0.15186) 

( 

0.46867) 

0.07297 

0. 14898 

-0.02149 

0.03203 

-0.03687 

( 

0.03574) 

( 

0.11184) 

( 

0.03865) 

( 

0.01973) 

( 

0.07072) 

0.01640 

0.08448 

0.02262 

0.05226 

-0.02033 

( 

0.03514) 

( 

0.11971) 

( 

0.03810) 

( 

0.01970) 

( 

0.07218) 

-0.02837 

0.00323 

-0.03650 

-0.04607 

-0.07360 

( 

0.03579) 

( 

0.11648) 

( 

0.03871) 

( 

0.01979) 

( 

0.07125) 

0.28769 

0.34529 

0.40231 

0.24045 

0.25562 

28.85500 

3.32250 

18.73500 

44.89700 

13.64100 

(18,  1266) 

(20.  126) 

(18.  501) 

(17.  2411) 

(18.  715) 

0.44984 

0.46690 

0.30501 

0.34541 

0.67163 

1305 

147 

520 

2429 

734 

< 


Dependent  far 
HOURS 

U (HOURS) 

EXPERIENCE 

EXP  SQUARED 

LH(HRS)  •  EXP 

LN(HRS)«EXP  SQRD 

TRS  OF  SCH  (S) 

DUMMY  S  CE  8 

D(S  GE  8)  *  S 

DUMMY  S  GE  12 

DCS  CE  12)  •  S 

DUMMY  S  GE  16 

DCS  GE  16)  •  S 

DUMMY  S  GE  18 

SELF-EMPLOYED 

GOVT.  ST-LOC 

FED 

SMSA 

CENTRAL  CITY 
INTERCEPT  (1971) 

D(1972) 

DM973) 

D(197*) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Observations 


Table  111.1.3(2),  continued 

OC  06  OC  07  OC  08            OC  09  OC  10 

LN  EARIUGS  LI  EARWIGS  LI  EARNNGS    LI  EARNNGS  LI  EARINGS 

-1.07755  0.00207  -0.07402      -0.09725  -0.32980 

(    0.24858)  (    0.22223)  (    0. 19191 )  (    0.09832)  (    0. 16971 ) 

3.02785  0.32773  0.523*9        0.9<0*5  1.25952 

(    0.60368)  (    0.70*09)  (    0.47235)  (    0.21020)  (  0.*3007) 

0.5*555  0.635*8  0.60337        0.92226  0.72522 

(    0.27953)  (    0.27351)  (    0.22721)  (    0.0913D  (  0.17250) 

-0.1*6*9  -0.11292  -0.12189       -0.16016  -0.11*65 

(    0.07320)  (    0.05823)  (    0.05303)  (    0.02086)  (  0.03323) 

-0.01922  -0.17283  -0.15006       -0.*9067  -0.22*68 

(    0.3*335)  (    0.3*613)  (    0.28960)  (    0.121*0)  (  0.21*3*) 

0.06266  0.03151  0.0*771         0.090*3  0.00638 

(    0.08917)  (    0.07*86)  (    0.06666)  (    0.02769)  (  0.0*196) 

-0.03183  -0.07115  0.00671        0.02830  -0.*2983 

(    0.02600)  (    0.1003D  (    0.01862)  (    0.0201*)  (  0.199*2) 
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( 

-1.*1*15 
1.01**7) 

( 

-0.12813 
0.2303*) 

( 

-5.89178 
1.90*41) 

( 

0. 12580 
0. 10173) 

( 

0.00926 
0.02186) 

( 

0.57721 
0.20556) 

( 

-0.85521 
1.59019) 

( 

3.2*630 
1.*6229) 

( 

-0.76275 
1.0**82) 

( 

-3.26052 
1.10**7) 

( 

0.31659 
1.48190) 

( 

0.07160 
0.09825) 

( 

-0.19363 
0.0911*) 

( 

0.06*20 
0.06503) 

( 

0.20068 
0.06802) 

( 

-0.031** 
0.09*65) 

c 

0.02712 
0.16602) 

( 

0.38123 
0. 17231 ) 

( 

-0.02221 
0.11*56) 

( 

-0.50*16 
0.13976) 

( 

0.06718 
0.1*733) 

( 

-0.25*52 
0.11812) 

( 

0.08769 
0.05570) 

c 

-0.1522* 
0.06287) 

( 

-0.05792 
0.07*62) 

( 

-0.1*136 
0.05017) 

( 

-0.10771 
0.02767) 

( 

-0.29660 
0.08596) 

( 

0.09352 
0.0969*) 

( 

0. 1689* 
0.05866) 

( 

-0.01673 
0.062*1) 

( 

0.13908 
0.03729) 

( 

-0. 18562 
0.29620) 

( 

0.20524 
0.0903D 

( 

0.09799 
0.05617) 

( 

0. 10801 
0.0*639) 

( 

0.10912 
0.0223*) 

( 

0.0037* 
0.056*6) 

( 

-0. 17987 
0.05983) 

( 

-0.08302 
0.0*95*) 

( 

-0. 13881 
0.0*52*) 

( 

-0.06675 
0.02225) 

( 

0.00831 
0.05*3*) 

( 

9.22079 
0.«39*2) 

( 

9.19903 
1.02786) 

( 

8.397*9 
0.331*1) 

( 

7.72*79 
0.23*1*) 

( 

12.42296 
1.818*1) 

( 

0.10197 
0.07636) 

( 

0.03635 
0.05857) 

( 

-0.04268 
0.05227) 

( 

0.01889 
0.02557) 

( 

0.077*7 
0.06354) 

( 

0.046*3 
0.07972) 

( 

0.06*12 
0.05670) 

( 

0.03977 
0.05368) 

( 

0.01922 
0.02526) 

( 

0.02680 
0.06325) 

( 

0.08125 
0.07*35) 

( 

0.03200 
0.05527) 

( 

-0.03769 
0.05212) 

( 

0.011*6 
0.02537) 

( 

-0.07956 
0.06376) 

0.40256        0.39923  0.34615  0.36970  0.28521 

10.81800        9.30330  13.14100  49.79600  13.26700 

(18.    289)  (19.    266)  (17.    422)  (19.  1613)  (20.  665) 

0.*5366        0.32*86  0.380**  0.36*89  0.57957 

308              286  4*0  1633  686 


( 


t 


rnaU1  c 
1  aiJle 

TTT    1     1 ( 0\ 

t 

LXJi  1  UJ.il  Lac  U 

f 

OC  11 

OC  12 

oc  13 

OC  14 

OC  15 

Dependent  Var 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

c 

HOURS 

( 

-0.24027 
0.14426) 

( 

-0.50395 
0.15798) 

( 

-0.83511 
0.24095) 

( 

-0.16373 
0.12751) 

( 

-0.28576 
0.09466) 

c 

LN (HOURS) 

< 

0.78719 
0.48937) 

( 

1.44760 
0.47069) 

( 

2.32723 
0.52699) 

( 

1.13326 
0.26752) 

( 

1.60327 
0.21301) 

( 

EXPERIENCE 

( 

0.94464 
0.24233) 

( 

0.38329 
0.27745) 

( 

0.51593 
0.25889) 

( 

1.13500 
0.17049) 

( 

1.20163 
0.10144) 

( 

EXP  SQUARED 

( 

-0. 16200 
0.04433) 

( 

-0.08632 
0.05305) 

( 

-0.05173 
0.06165) 

( 

-0.20004 
0.04679) 

( 

-0.21208 
0.02281) 

( 

LN(HRS)  •  EXP 

( 

-0.10554 
0.22351) 

( 

0.09706 
0.25287) 

( 

0.08277 
0.33223) 

( 

-0.61641 
0.23279) 

( 

-0.66331 
0.12002) 

( 

LN(HRS)»EXP  SQRD 

( 

0.00242 
0.04374) 

( 

-0.02712 
0.04803) 

( 

-0.07797 
0.08098) 

( 

0. 10399 
0.06372) 

( 

0.11652 
0.02664) 

( 

YRS  OF  SCH  (S) 

( 

-0.00820 
0.05746) 

( 

0.04290 
0.07204) 

( 

0.10482 
0.11622) 

( 

-0.04400 
0.04951) 

( 

0.00368 
0.02353) 

( 

(" 

DUMMY  S  GE  8 
DCS  GE  8)  •  S 

DUMMY  S  GE  12 

( 

-0.09545 
0.95287) 

( 

0.67156 
1.20277) 

( 

-0.25221 
0.58110) 

DCS  GE  12)  •  S 

( 

-0.02166 
0.08932) 

( 

-0.06889 
0.11895) 

( 

0.04949 
0.05423) 

( 

DUMMY  S  GE  16 

( 

0.52548 
2.48586) 

( 

2.92081 
2.63464) 

( 

-2.28074 
1. 18804) 

( 

1.94568 
1.59887) 

( 

D(S  GE  16)  •  S 

( 

-0.03614 
0.15511) 

( 

-0.18298 
0.16375) 

( 

0.15148 
0.07393) 

( 

-0. 10616 
0.09795) 

\ 

DUMMY  S  GE  18 

( 

0.49428 
0.28825) 

( 

0.06357 
0.25877) 

( 

0.22499 
0.30724) 

( 

-0.17582 
0. 12776) 

( 

0.28991 
0.14743) 

1 

SELF-EMPLOYED 

( 

0.09312 
0.06359) 

( 

-0.03659 
0.16343) 

( 

0.12851 
0.19856) 

GOVT.  ST-LOC 

( 

-0.08408 
0.07832) 

( 

-0.03363 
0.07303) 

( 

-0.25172 
0.04283) 

( 

0.00788 
0.03323) 

FED 

( 

-0.16668 
0.27130) 

( 

0.05609 
0.0653D 

SMSA 

( 

0. 10360 
0.07358) 

( 

0.09590 
0.06337) 

( 

0.26660 
0.07489) 

( 

0.19060 
0.04811) 

( 

0.11160 
0.03901) 

CENTRAL  CITY 

( 

-0.00317 
0.05928) 

( 

0.02475 
0.07479) 

( 

-0.11857 
0.08086) 

( 

-0.19055 
0.04370) 

( 

-0. 03289 
0.03580) 

INTERCEPT  (1971) 

( 

8.60305 
0.87939) 

( 

8.16523 
0.70545) 

( 

7.18473 
1.20620) 

( 

8.35789 
0.52415) 

( 

7.84305 
0.32368) 

D(1972) 

( 

0.06423 
0.07285) 

( 

-0.02193 
0.07881) 

( 

0.06858 
0.09051) 

( 

0.01119 
0.05379) 

( 

-0.04545 
0.04390) 

DU973) 

( 

0.03695 
0.07478) 

( 

0.12151 
0.07914) 

( 

0.21127 
0.08934) 

( 

-0.05331 
0.05292) 

( 

-0.03802 
0.04418) 

0(1974) 

( 

-0.04880 
0.07544) 

( 

0.00652 
0.0789D 

( 

0.15663 
0.08605) 

( 

-0.07721 
0.05277) 

( 

-0.07176 
0.04310) 

R  Squared 

A     1  MAC 

0. 19705 

0.  10Z58 

0.39507 

0. 39237 

0.46556 

F  Statistic 
F  d.f. 

8.95710 
(16.  584) 

5.22020 
(18.  484) 

6.49650 
(19.  189) 

24.23200 
(19.  713) 

37.94700 
(16,  697) 

Standard  Error 

0.64246 

0.61362 

0.44660 

0.49514 

0.40115 

Observations 

601 

503 

209 

733 

714 

Table  111.1.3(2),  continued 

«  OC  16  OC  17  OC  18  OC  19  OC  20  page  III#1.20 

Dependent  Var         LN  EARNNGS    LN  EARNNGS    LI  EARMNGS    LN  EARNNGS    LN  EARNNGS 


HOURS 

/ 
\ 

-0.12577 

U. 00 r  7* / 

/ 
1 

-0.61614 

a  1  >non  \ 

U*  ItUTW  ) 

/ 

V 

-0.27861 
0  1*05*) 

( 

V 

-0.43984 
0  15868) 

\ 

0.05681 
0. 14329) 

LN (HOURS) 

I 

0.53629 

U.  CVOCO  ) 

V 

1.60085 

n  3AQft&) 

I 

1.32048 
O  37528) 

V 

1.52600 
n  *S659) 

0.34620 
ft  38150) 

EXPERIENCE 

0.51100 
0  08360) 

0.45242 
0  11283) 

( 

0.66724 
0. 14212) 

( 

0.43733 

0. 13404) 

( 

0.62608 
0.20874) 

EXP  SQUARED 

( 

-0.08580 
0.01987) 

( 

-0.06640 
0.02237) 

( 

-0.11729 
0.02672) 

( 

-0.03762 
0.02154) 

( 

-0. 11344 
0.04313) 

LN(HRS)  •  EXP 

( 

-0.11610 
0. 10300) 

( 

0.16369 
0. 14093) 

( 

-0.35291 
0. 18218) 

( 

0. 16108 
0.17612) 

( 

-0.26871 
0.24842) 

LN(HRS)*EXP  SQRD 

( 

0.01882 
0.02516) 

( 

-0.03985 
0.02747) 

( 

0.06992 
0.03494) 

( 

-0.06309 
0.02971) 

( 

0.05439 
0.05165) 

TRS  OF  SCH  (S) 

( 

-0.01700 
0.01129) 

( 

0.03222 
0.02597) 

( 

-0.07157 
0.02529) 

( 

-0.01985 
0.05496) 

( 

0.08140 
0.07941) 

DUMMY  S  GE  8 

D(S  GE  8)  *  S 

DUMMY  S  GE  12 

( 

0.44033 

0. 35571 ) 

( 

-1.16559 
0.32224) 

( 

-0.84255 
0.58873) 

( 

1.22543 
0.82115) 

D(S  GE  12)  •  S 

/ 

V 

-0.02291 

n  03202) 

f 

0.11286 
0  0906 3) 

( 

0.06847 
0  05756) 

-0. 11129 

0  08571) 

DUMMY  S  GE  16 

( 

-2. 5*»992 

( 

0.63645 
1 . 33258) 

( 

-0.98607 
1. 11645) 

( 

-1.44561 
1 . 1 35 1 4 ) 

( 

0.04932 
1 .09329) 

D(S  GE  16)  •  S 

( 

0. 16689 
0.02491 ) 

( 

-0.03049 
0.08307) 

( 

0.06685 
0.06957) 

( 

0.09628 
0.07106) 

( 

0.01875 
0.06880) 

DUMMY  S  GE  18 

( 

-0. 10044 
0.03742) 

( 

0.11809 
0. 16008) 

( 

-0.05278 
0. 13052) 

( 

-0. 13778 
0. 14008) 

( 

0.15098 
0.08940) 

SELF-EMPLOYED 

( 

-0.24455 
0.04789) 

GOVT.  ST-LOC 

( 

0. 17780 
0  02563) 

( 

-0.08200 
0  07589) 

W» VI JU7 / 

( 

-0.29180 
0  02830) 

( 

0.08253 
0.03675) 

FED 

/ 

0.06475 
0  08938') 

SMSA 

( 

0. 16385 
0.01865) 

( 

0.20711 
0.04845) 

( 

0.19473 

0.03203) 

( 

0.13817 
0.03702) 

( 

0. 19929 
0.03274) 

CENTRAL  CITY 

( 

-0.09192 
0.02059) 

( 

-0.11780 
0.03689) 

( 

-0.03581 
0.03391 ) 

( 

-0.00441 
0.03607) 

( 

-0.05412 
0.03894) 

INTERCEPT  (1971) 

( 

8.58466 
0. 17372) 

( 

8. 15557 
0.29487) 

( 

9.10812 
0  31805) 

Wi Jl WW J / 

( 

8.58948 
0.56863) 

( 

7.41707 
0.73649) 

D(1972) 

( 

0.00360 
0.02260) 

( 

0.00219 
0.04666) 

( 

0.05139 
0.03635) 

( 

0.07957 
0.04264) 

( 

-0.01557 
0.042*7) 

DU973) 

( 

-0.00103 
0  0227?) 

( 

-0.00354 

0  0*700 ) 

( 

0.05910 
0  03603) 

0.05946 
O  ft* 1 7? ) 

w  .  V*  lit/ 

< 

V 

0.00856 
O  0*087) 

DH974) 

( 

-0.06704 
0.02274) 

V 

-0.09266 
0  0*668) 

( 

0.01672 
0  036*8) 

V 

0.02108 
0  04320) 

( 

-0.02196 
0.04098) 

R  Squared 

0.31186 

0. 31608 

0.40255 

0.30605 

0.27456 

F  Statistic 
F  d.f. 

53. 19300 
(16,  1878) 

23.68600 
(20.  1025) 

31.51900 
(18.  842) 

22.07700 
(17.  851) 

13.64600 
(18,  649) 

Standard  Error 

0.34531 

0.53211 

0.38032 

0.43272 

0.36824 

Observations 

1895 

1046 

861 

869 

668 

C      Dependent  Var 
HOURS 


Table  111.1.3(2),  continued 
OC  21  OC  22  OC  23  OC  21  OC  25 

LN  EARNNGS    LN  EARNNGS    LN  EARNNGS    LN  EARNNGS    LN  EARNNGS 


Page  III. 1.21 


f 

( 

( 


LN (HOURS) 
EXPERIENCE 
EXP  SQUARED 
LN(HRS)  •  EXP 
LN(HRS)»EXP  SQRD 
YRS  OF  SCH  (S) 
DUMMY  S  GE  8 
D(S  GE  8)  •  S 
DUMMY  S  GE  12 

D(S  GE  12)  •  S 
DUMMY  S  GE  16 

DCS  GE  16)  •  S 
DUMMY  S  GE  18 
SELF-EM PLOYED 
GOVT.  ST-LOC 
FED 

SMSA 

CENTRAL  CITY 
INTERCEPT  (1971) 

D(1972) 

D(1973) 

D(197«) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Observations 


-0.23277 

-0.25552 

-0.21878 

-0.45740 

-0.18558 

0.075*6) 

( 

0.04105) 

( 

0.06126) 

( 

0.05821) 

( 

0.02874) 

1.25058 

1.05294 

1.39844 

1.73660 

0.93661 

0.21063) 

( 

0.12567) 

( 

0.12997) 

( 

0.11640) 

( 

0.06908) 

0.89281 

0.65014 

0.90852 

0.66216 

0.64478 

0.07615) 

( 

0.05244) 

( 

0.05246) 

( 

0.04098) 

( 

0.0253D 

-0. 15860 

-0. 10247 

-0.15865 

-0.12111 

-0. 11442 

0.01474) 

( 

0.00928) 

( 

0.01023) 

( 

0.00806) 

( 

0.00485) 

-0.44855 

-0.18787 

-0.45079 

-0.27426 

-0.28515 

0.07930) 

( 

0.05882) 

( 

0.06590) 

( 

0.0559D 

( 

0.03334) 

0.08548 

0.02553 

0.07525 

0.05858 

0.05616 

0.01441) 

( 

0.01046) 

( 

0.01287) 

( 

0.01116) 

( 

0.00650) 

0.00916 

0.01943 

-0.00821 

0.02494 

0.02480 

0.01301) 

( 

0.00756) 

( 

0.01059) 

( 

0.00685) 

( 

0.00639) 

0.18058 

( 

0.05642) 

-0.01618 

( 

0.00758) 

-0.60116 

-0. 1864H 

-0.36589 

-0.04641 

-0.15463 

0.18553) 

( 

0.10926) 

( 

0.14524) 

( 

0.10037) 

( 

0.06780) 

0.05633 

0.02322 

0.04298 

0.00812 

0.02095 

0.01666) 

( 

0.00986) 

( 

0.01306) 

( 

0.00899) 

( 

0.00601) 

1.26803 

-0.10370 

-0.22522 

-1.89143 

-0.38638 

0.98839) 

( 

0.52154) 

( 

0.68689) 

( 

0.84203) 

( 

0.37192) 

-0.07394 

0.01508 

0.02406 

0. 11919 

0.02329 

0.06159) 

( 

0.03247) 

( 

0.04277) 

( 

0.052  3D 

( 

0.02280) 

0. 10664 

-0.06056 

-0.08617 

-0.28838 

0.12700) 

( 

0.06423) 

( 

0.08892) 

( 

0.10798) 

-0.23280 

-0.28373 

-0.04034 

-0.27963 

0.03362) 

( 

0.01388) 

( 

0.0233D 

( 

0.01118) 

-0.06332 

-0.09186 

( 

0.01889) 

( 

0.01172) 

0.14359 

( 

0.01397) 

0. 13207 

0.22127 

0.20865 

0.11271 

0.17617 

0.02506) 

( 

0.0133D 

( 

0.01834) 

( 

0.01357) 

( 

0.00662) 

-0.06280 

-0. 10883 

-0.08694 

-0.05988 

-0.07875 

0.02214) 

( 

0.01352) 

( 

0.0169D 

( 

0.01220) 

( 

0.00730) 

7.96093 

8.05775 

7.79355 

7.82320 

7.92624 

0.16332) 

( 

0.10138) 

( 

0.12857) 

( 

0.09115) 

( 

0.05303) 

-0.00779 

0.04604 

0.02261 

0.02405 

0.02376 

0.02636) 

( 

0.01540) 

( 

0.01993) 

( 

0.01445) 

( 

0.0079D 

0.01384 

0.06895 

0.02539 

0.02487 

0.05182 

0.02666) 

( 

0.01543) 

( 

0.02003) 

( 

0.01472) 

( 

0.00795) 

-0.02683 

0.01566 

-0.01177 

0.00597 

0.02985 

0.02695) 

( 

0.01569) 

( 

0.02053) 

( 

0.01502) 

( 

0.00822) 

0.26066 

0.21898 

0.30319 

0. 35774 

0.22998 

50.37600 

165.30000 

147.67000 

176.45000 

310.97000 

18,  2572) 

(18.10612) 

(18.  6109) 

(19.  6019) 

(20.20823) 

0.48076 

0.56313 

0.55926 

0. 40873 

0.41011 

2591 

10631 

6128 

6039 

20844 

Table  111.1.3(2),  concluded 


OC  26 

OC  27 

Dependent  Var 

LN  EARNNGS 

LN  EARNNGS 

HOURS 

( 

-0.28577 
0.04051) 

( 

-0.20252 
0.04871) 

LN (HOURS) 

( 

1.37822 
0.08655) 

( 

1.09488 
0.11383) 

EXPERIENCE 

( 

0.72853 
0.03202) 

{ 

0.72190 
0.04779) 

EXP  SQUARED 

( 

-0.12490 
0.00647) 

( 

-0. 13402 
0.00918) 

LN (HRS )  •  EXP 

( 

-0.38876 
0.04290) 

( 

-0.33214 
0.06058) 

i*n  v  fin uj  j   c  Ar   jyn is 

( 

0.06849 
0.00874) 

( 

0.06749 
0.01180) 

YRS  OF  SCH  (S) 

( 

0.02992 
0.00574) 

( 

0.01682 
0.01213) 

DUMMY  S  GE  8 

( 

0.21048 
0.06120) 

( 

0.17195 
0. 1098U) 

D(S  GE  8)  •  S 

( 

-0.01911 
0.00779) 

( 

-0.00719 
0.01457) 

DUMMY  S  GE  12 

arWI  Mia      W      Mb  IL 

( 

0. 10148 
0.10237) 

( 

0.21797 
0.13060) 

DfS  GF   1?i  •  ^ 

( 

0.00259 
0.00888) 

( 

-0.01275 
0.01160) 

DUMMY  S  GE  16 

( 

-0.39627 
0.62322) 

D(S  GE  16)  *  S 

( 

0.02405 
0.03807) 

DUMMY  S  GE  18 

SELF-EMPLOYED 

( 

-0.10154 
0.02647) 

GOVT  ST-LOC 

( 

-0.19781 
0.02374) 

FED 

SMS  A 

( 

0.12293 
0.00915) 

( 

0. 16566 
0.01443) 

CENTRAL  CITY 

( 

-0.05785 
0.01030) 

( 

-0.06573 
0.01609) 

INTERCEPT  (1971) 

< 

7.61677 
0.05540) 

( 

7.73252 
0.09970) 

D(1 972) 

( 

0.03448 
0.01094) 

( 

0.05557 
0.01716) 

D(1973) 

( 

0. 05254 
0.01111) 

( 

w.  WO  1  **3 

0.01735) 

D0974) 

( 

0.03960 
0.01151) 

( 

0.03342 
0.01775) 

R  Squared 

0.27897 

0.24957 

F  Statistic  225.71000  95.18800 

F  d.f.  (18.10501)  (18.  5152) 

Standard  Error  0.40638  0.44584 

Observations  10520  5171 


OC  28  OC  29  OC  30  page  III.  1.22 

LN  EARNNGS    LN  EARNNGS    LN  EARNNGS 


-0.32315 

-0.44331 

-0.32750 

( 

0.06472) 

( 

0.09453) 

( 

0.04338) 

1.47250 

1 . 35367 

1.58503 

( 

0.12182) 

( 

0.22099) 

( 

0.09228) 

0.76759 

0.48856 

0.71937 

( 

0.04439) 

( 

0.07774) 

( 

0.03867) 

-0. 12765 

-0.08033 

-0.12212 

( 

0.00929) 

( 

0.01455) 

( 

0.00737) 

-0.37431 

-0.00415 

-0.30303 

( 

0.06266) 

( 

0.08989) 

( 

0.05120) 

0.06475 

0.01133 

0.04803 

( 

0.01317) 

( 

0.01733) 

( 

0.00984) 

0.01336 

0.00588 

-0.00443 

( 

0.00932) 

( 

0.01377) 

( 

0.00996) 

-0.00554 

-0.31781 

0.17541 

( 

0. 10365) 

( 

0.22275) 

( 

0.09969) 

0.00861 

0.03729 

-0.00614 

( 

0.01303) 

( 

0.02587) 

( 

0.0131 1 ) 

0.18632 

-0.45975 

-O.53200 

( 

0. 16076) 

( 

0.40609) 

( 

0.12760) 

-0.00475 

0.05018 

0.05863 

( 

0.01388) 

( 

0.03515) 

( 

0.01 13D 

-1.25647 

0.78015 

0.61204 

( 

1.10141) 

( 

1.27613) 

( 

0.57370) 

0.06472 

-0.03825 

-0.03728 

( 

0.06761) 

( 

0.07957) 

( 

0.03499) 

-0.09879 
(  0.02754) 

-0.05092  0.35722  0.24271 
(    0.02210)  (    0.07849)  (  0.01319) 


0.19413         0.13166  0.18792 

(    0.01686)  (    0.03826)  (  0.01520) 

-0.02199       -0.05947  -0.02676 

(    0.01838)  (    0.07364)  (  0.01434) 

7.48669        7.41964  7.45258 

(    0.08829)  (    0.12857)  (  0.07552) 

0.06411         0.14740  0.02747 

(    0.02046)  (    0.04507)  (  0.01705) 

0.06616         0.12500  0.04931 

(    0.01998)  (    0.04381)  (  0.01692) 

0.01801         0.10024  0.00626 

(    0.02061)  (    0.04548)  (  0.01708) 


0.37336        0.40369  0.45926 

136.63000  41.15400  242.09000 

(19.  4357)  (19.  1155)  (20.  5701) 

0.47479        0.54079  0.45663 

4377             1175  5722 


i 


Table  111.1.3(3) 
Earnings  Functions,  1975-78 


OC  01 

OC  02 

OC  03 

OC  04 

OC  05 

Dependent  Var 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

HOURS 

( 

-0.85393 
0.18111) 

( 

-1.27127 
0.85321) 

( 

-0.82742 
0.21113) 

( 

-0.46062 
0.08260) 

( 

-1.01507 
0.16874) 

LN (HOURS) 

( 

2.66052 
0.37968) 

( 

4.04948 
2.15982) 

( 

2.53713 
0.39881) 

( 

1.81119 
0.20630) 

( 

3.57979 
0.39857) 

EXPERIENCE 

( 

0.46806 
0. 11649) 

( 

0.31154 
0.74096) 

( 

0.40222 
0.25376) 

( 

0.58747 
0.08489) 

( 

0.89330 
0.17874) 

EXP  SQUARED 

( 

-0.06871 
0.02180) 

( 

0.02446 
0. 16435) 

( 

0.04605 
0.08087) 

( 

-0.10658 
0.01787) 

( 

-0. 12925 
0.03396) 

LN(HRS)  •  EXP 

( 

0.04384 
0.1493D 

( 

0.30876 
0.95607) 

( 

0.30381 
0.33936) 

( 

-0.20836 
0.10610) 

( 

-0.46234 
0.20890) 

LN(HRS)»EXP  SQRD 

( 

-0.02180 
0.02822) 

( 

-0.15273 
0.21156) 

( 

-0.23103 
0.10841) 

( 

0.04372 
0.02221) 

( 

0.05930 
0.04024) 

YRS  OF  SCH  (S) 

( 

-0.00137 
0.01272) 

( 

0.06707 
0.06587) 

( 

0.04996 
0.01267) 

( 

0.02783 
0.00638) 

( 

0.00524 
0.03607) 

DUMMY  S  GE  8 

D(S  GE  8)  •  S 

DUMMY  S  GE  12 

D(S  GE  12)  •  S 

DUMMY  S  GE  16 

( 

-1.40254 
0.61930) 

( 

1.38876 
1.91895) 

( 

-0.62606 
0.70126) 

( 

-0.31073 
0.31868) 

D(S  GE  16)  •  S 

( 

0. 10412 
0.03889) 

( 

-0.07551 
0.12126) 

( 

0.04150 
0.04375) 

( 

0.02662 
0.01998) 

DUMMY  S  GE  18 

( 

-0.07915 
0.07568) 

( 

-0.00192 
0. 18495) 

( 

-0.08294 
0.08104) 

( 

0.03086 
0.03743) 

( 

0.21599 
0.  11733) 

SELF-EMPLOYED 

( 

0.15485 
0.03204) 

( 

0.03720 
0.09932) 

( 

-0.02646 
0.04340) 

GOVT.  ST-LOC 

( 

-0.08624 
0.03688) 

( 

0.00391 
0.15344) 

( 

-0.09834 
0.03748) 

( 

-0. 11688 
0.02138) 

( 

-0.09983 
0.0573D 

FED 

( 

0.05179 
0.04174) 

( 

0.27605 
0. 17837) 

( 

0.07848 
0.03866) 

( 

0.02205 
0.01980) 

( 

0. 10944 
0.07678) 

SMSA 

( 

0. 11500 
0.02519) 

( 

0.03011 
0. 10068) 

( 

0.00592 
0.02828) 

( 

0.06501 
0.01322) 

( 

0. 16040 
0.04292) 

CENTRAL  CITY 

( 

-0.05107 
0.02610) 

( 

-0. 18258 
0.08939) 

( 

-0.07224 
0.02729) 

( 

-0.07030 
0.01451) 

( 

-0.06855 
0.04248) 

INTERCEPT  (1975) 

( 

8.47457 
0.24041) 

( 

7.34289 
1.20625) 

( 

8.03994 
0.29004) 

( 

8.18832 
0.12607) 

( 

8.24573 
0.60883) 

D(1976) 

( 

0.01659 
0.03022) 

( 

0.00413 
0.11582) 

( 

-0.03299 
0.03242) 

( 

0.02127 
0.01601) 

( 

0.06337 
0.05238) 

D(1977) 

( 

0.00992 
0.03010) 

( 

-0.04618 
0. 11618) 

( 

-0.02973 
0.03184) 

( 

0.00792 
0.01612) 

( 

-0.02852 
0.05117) 

0(1978) 

( 

0.05883 
0.02959) 

( 

0.00102 
0.10421) 

( 

-0.03910 
0.03080) 

( 

0.01752 
0.01603) 

( 

-0.00008 
0.0515D 

R  Squared 

0.39784 

0.35893 

0.48151 

0. 34255 

0.26739 

F  Statistic 
F  d.f. 

53.25900 
(18,  1451) 

5.03900 
(18,  162) 

38.40400 
(17.  703) 

91.51600 
(17.  2986) 

21.83100 
(16.  957) 

Standard  Error 

0.39690 

0.48353 

0.29164 

0.30165 

0.54052 

Observations 

1470 

181 

721 

3004 

974 

Page  III. 1.23 


t 


Dependent  Var 
HOURS 

LN (HOURS) 

EXPERIENCE 

EXP  SQUARED 

LN(HRS)  •  EXP 

LN(HRS)«EXP  SQRD 

YRS  OF  SCH  (S) 

DUMMY  S  GE  8 

D(S  GE  8)  •  S 

DUMMY  S  GE  12 

D(S  GE  12)  •  S 

DUMMY  S  GE  16 

D(S  GE  16)  •  S 

DUMMY  S  GE  18 

SELF-EMPLOYED 

GOVT.  ST-LOC 

FED 

SMSA 
CENTRAL  CITY 
INTERCEPT  (1975) 

D(1976) 

D(1977) 

DH978) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Observations 


Table  111.1.3(3),  continued 
OC  06  OC  07  OC  08  OC  09  OC  10  Page  III. 1.24 


LN  EARNNGS    LN  EARNNGS    LN  EARNNGS    LN  EARNNGS    LN  EARNNGS 


1    11 075 

_0  52541 

-0  86555 

( 

0.21298) 

( 

0.50813) 

( 

0.24786) 

( 

0.13283) 

( 

0.16188) 

3.C3I  30 

1  T77R0. 

2  51001 

2.46673 

2.65450 

( 

0.41001) 

( 

0.97265) 

( 

0.46707) 

( 

0.24971) 

( 

0.38410) 

0. 2256*4 

0.73795 

0.62319 

0.97577 

0.79311 

( 

0.22474) 

( 

0.41856) 

( 

0.24070) 

( 

0.12399) 

( 

0.13599) 

0.07163 

-0.09071 

-0. 10435 

-0. 18934 

-0. 12644 

( 

0.05138) 

( 

0.10642) 

( 

0.05930) 

( 

0.03117) 

( 

0.02671) 

0. 35738 

-0.45774 

0.09813 

-0.66925 

-0.50848 

( 

0.30311) 

( 

0.56037) 

( 

0.30933) 

( 

0.16596) 

( 

0.17075) 

-0.20585 

0.03453 

-0.03058 

0.14098 

0.07346 

( 

0.07012) 

( 

0.14426) 

( 

0.07642) 

c 

0.04205) 

( 

0.03377) 

0.06207 

0.03064 

0.06648 

0.01582 

0.07218 

( 

0.04036) 

( 

0.02461) 

( 

0.02110) 

( 

0.02513) 

( 

0.0273D 

-0.09507 

( 

0.27184) 

0.01280 

( 

0.02596) 

0.26895 

-1 . 10574 

-0. 04336 

-0.09635 

-2.27453 

( 

1.2243D 

( 

1.30179) 

( 

1.01519) 

( 

0.85169) 

( 

1.09328) 

-0.01101 

0.07610 

0.00439 

0.00339 

0.15300 

( 

0.07778) 

( 

0.08141) 

( 

0.06364) 

( 

0.05253) 

( 

0.06841) 

0.04000 

-0.00364 

-0.08593 

0.01781 

-0. 16280 

( 

0.11795) 

( 

0.14657) 

( 

0. 11225) 

( 

0. 10366) 

( 

0. 10988) 

0.08883 

-0.04913 

0.28885 

( 

0.07687) 

( 

0.05845) 

( 

0.04330) 

-0. 11445 

-0.21552 

-0.17573 

-0.13786 

-0. 14710 

( 

0.04509) 

( 

0.08892) 

( 

0.04340) 

( 

0.02453) 

( 

0.06123) 

0.15349 

-0.00282 

0.07469 

0.06848 

( 

0.06029) 

( 

0.05596) 

( 

0.04502) 

( 

0.02367) 

0.20029 

-0.00278 

0.05218 

0.06190 

0.09775 

( 

0.04757) 

( 

0.05696) 

( 

0.03743) 

( 

0.01637) 

( 

0.03969) 

-0.06542 

-0.05203 

-0.11326 

-0.05431 

-0.04380 

( 

0.04482) 

( 

0.05241) 

( 

0.04534) 

( 

0.02005) 

( 

0.04468) 

7.25095 

8.38322 

7.86374 

7.69354 

7.46434 

( 

0.60453) 

( 

0.56475) 

( 

0.36480) 

( 

0.28854) 

( 

0.41648) 

-0.05822 

0.02743 

-0.05043 

0.03223 

-0.00557 

( 

0.05345) 

( 

0.05976) 

( 

0.04486) 

( 

0.02129) 

( 

0.05011) 

0.03071 

0.06131 

-0.04679 

0.04890 

0.06102 

( 

0.05519) 

( 

0.06007) 

( 

0.04742) 

( 

0.02079) 

( 

0.04994) 

-0.01423 

-0.07596 

-0.00549 

0.02863 

-0.04181 

( 

0.05538) 

( 

0.05917) 

( 

0.04617) 

( 

0.02099) 

( 

0.05004) 

0.51548 

0.30688 

0.53292 

0. 42722 

0.41459 

25.35700 

7.60480 

35.57100 

68.88000 

35.45200 

(18,  429) 

(17.  292) 

(17.  530) 

(20,  1847) 

(17.  851) 

0.38376 

0.36026 

0.37918 

0.31102 

0.49622 

448 

310 

548 

1868 

869 

i 


Table  111.1.3(3),  continued 


OC  11  OC  12 


Dependent  Var         LN  EARNNGS    LN  E1RNNGS 


HOURS 

( 

-0.49473 
0.10835) 

( 

-0.67239 
0.1429D 

LN (HOURS) 

( 

0.77904 
0.38386) 

( 

2.10125 
0.37810) 

EXPERIENCE 

( 

-0.13434 
0.16560) 

( 

0.19686 
0.21109) 

EXP  SQUARED 

( 

0.03605 
0.03039) 

( 

-0.05151 
0.03999) 

LN(HRS)  •  EXP 

( 

0.80754 
0.15329) 

( 

-O.01780 
0.21093) 

LN(HRS)*EXP  SQRD 

( 

-0. 16620 
0.02939) 

( 

0.01487 
0.04023) 

YRS  OF  SCH  (S) 

( 

-0.02713 
0.05139) 

DUMMY  S  GE  8 

D(S  GE  8)  •  S 

DUMMY  S  GE  12 

( 

1.05426 
0.72393) 

D(S  GE  12)  •  S 

( 

-0.07703 
0.06498) 

DUMMY  S  GE  16 

( 

-1.70169 
1.77532) 

D(S  GE  16)  •  S 

( 

0. 12510 

0. 11063) 

DUMMY  S  GE  18 

( 

0.01863 
0.17863) 

SELF-EMPLOYED 

( 

0.14905 
0.03898) 

( 

-0.02807 
0.08846) 

GOVT.  ST-LOC 

( 

-0.08853 
0.05483) 

( 

0.60846 
0.20480) 

FED 

( 

0.65195 
0.32805) 

SMSA 

( 

0.07305 
0.03903) 

( 

0.08892 
0.0513D 

CENTRAL  CITY 

( 

0.01518 
0.03902) 

( 

0.06977 
0.06501) 

INTERCEPT  (1975) 

( 

9.95281 
0.19228) 

( 

8.55348 
0.53568) 

D(1976) 

( 

0.04325 
0.04620) 

( 

0. 13701 
0.06538) 

DU977) 

( 

-0. 03105 

0.04607) 

( 

0. 11797 
0.06670) 

DO  978) 

( 

-0.04279 
0.04645) 

( 

0.11038 
0.06442) 

R  Squared 

0.33722 

0.14190 

r  Jtsiisbxc 

F  d.f. 

Oft  C27fin 

(13.  780) 

5.39940 
(20,  653) 

Standard  Error 

0.44576 

0.56294 

Observations 

794 

674 

OC  13  OC  14  OC  15 

LN  EARNNGS    LN  EARNNGS    LN  EARNNGS 


-0.91091 

-0.83310 

-0.35627 

/ 
\ 

\. 

1 
k 

n  no  "k  1  n  ^ 

2.93438 

2.46802 

1.74793 

( 

0.41739) 

I 

1 

0.56068 

0.89341 

0.92193 

( 

0.26715) 

( 

0. 10730) 

( 

0. 10873) 

-0.14898 

-0. 14126 

-0.15857 

f 

I 

A     AOA£  O \ 

/ 

V 

A  AOCA"T\ 
0. 02507 ) 

( 

A    AID  1 n\ 

0.02819) 

-0.22286 

-0.36771 

-0.42396 

( 

0  730171 

1 
\ 

0  H6?Q1 

U .  1  jut  7 / 

1 
\ 

0.11353 

0.04171 

0.08156 

( 

0.11689) 

( 

0.03085) 

( 

0.03327) 

-0.05827 

0.03805 

0.01441 

( 

0.04512) 

( 

0.01536) 

( 

0.04645) 

-0.93383 
(  0.57214) 


0. 10455 
(  0.05119) 


( 

-2.69092 

1.82699) 

( 

-0.52458 
0.83332) 

( 

0.04447 
1.79596) 

( 

0.16985 
0.11346) 

( 

0.03465 
0.05181) 

( 

0.00788 
0. 10983) 

( 

A       ~t  ft  £   1 1  r~ 

-0. 28645 
0.21351 ) 

( 

0.01195 
0.08971) 

( 

0. 10452 
0.  12887) 

( 

0.03779 
0.05183) 

( 

-0.15805 
0.03114) 

( 

0.05703 
0.03011) 

( 

-0. 10661 
0.08728) 

( 

0.24924 
0.04540) 

( 

-0.23736 
0.  11907) 

( 

-0.01689 
0.05425) 

( 

0.16884 
0.03214) 

( 

0. 14417 
0.03049) 

( 

-0.04637 
0.05367) 

( 

-0.14182 
0.03598) 

( 

0.00175 
0.03630) 

{ 

8.70128 
0.49422) 

( 

7.96932 
0.24494) 

( 

7.54261 
0.66782) 

( 

-0.03455 
0.06695) 

( 

0.02406 
0.04059) 

( 

0.07319 
0.03839) 

( 

0.04123 
0.06237) 

( 

-0.01123 
0.03956) 

( 

0.03318 
0.03964) 

( 

0.06762 
0.0655D 

0.41558 

( 

-0.02442 
0.03962) 

0.45502 

( 

0.03624 
0.03751 ) 

0.55340 

10.62900 
(19.  284) 

52.64900 
(17.  1072) 

63.34200 
(17.  869) 

0.36545 

0.44618 

0.38487 

304 

1090 

887 

c 
r 


Dependent  Var 

HOURS 

LN (HOURS) 
EXPERIENCE 
EXP  SQUARED 
LN(HRS)  •  EXP 
LN(HRS)«EXP  SQRD 
YRS  OF  SCH  (S) 
DUMMY  S  GE  8 

D(S  GE  8)  •  S 
DUMMY  S  GE  12 

D(S  GE  12)  •  S 
DUMMY  S  GE  16 

D(S  GE  16)  •  S 
DUMMY  S  GE  18 
SELF-EMPLOYED 
GOVT.  ST-LOC 
FED 

SMSA 

CENTRAL  CITY 
INTERCEPT  (1975) 

D(1976) 

D(1977) 

D(1978) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
rth*»rvntlons 


Table 

III. 1.3 (3) , 

continued 

OC  16 

OC  17 

OC  18 

oc  19 

OC  20 

I  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

-0.68944 

-0.33945 

-1.31068 

0.04028 

-0.63385 

0.08253) 

l 

0.  Ilo  If) 

/ 
\ 

U.  1  OOqc ) 

1 

1 
\ 

ft     Oft7  Q  p  \ 

?  1RQ71 

1.61728 

3.51770 

0.39119 

2.05615 

0.18951) 

1 
\ 

a  a^q^ 
0. ^3393 I 

1 

n  M07a^1 
U. *5 1 05  J 

t 
\ 

0.79269 

0.76916 

0.16958 

0.42005 

0.53786 

0.08310) 

( 

0. 10256) 

( 

A       4  a  09  ft  f  \ 

0. 10786) 

( 

ft\     4  k  Oat \ 

0.  14807) 

( 

ft      ft  4  O  O  ft  \ 

0.21B89) 

•■^J  .101  30 

-0.10932 

0.0O592 

-0.04102 

-0.09398 

0.02032) 

( 

0 . 0220 1 ) 

( 

0.01591 ) 

( 

0.02707) 

( 

0.04782) 

-0.30153 

0.39393 

0. 18093 

-0.09838 

0.10510) 

( 

ft     1  *5Tit  O  \ 

0. 13742) 

( 

ft     .  11  .  c  ~>  \ 

O.  It 103 ) 

/ 

V 

0. 19032) 

/ 

V 

A    OC  ll  1  d  \ 

U. c5M 10) 

0. 12748 

0.03253 

-0.10710 

-0.06367 

0.01956 

0.02633) 

( 

0.02976) 

( 

0.02137) 

( 

0.03581) 

( 

0.05484) 

0.00097 

0.07818 

0.00727 

0.00375 

-0.01389 

0.01244) 

( 

0.03536) 

( 

0.02075) 

( 

0.01331 ) 

( 

0.01769) 

1. 11954 

-0.34668 

( 

0. 10005 ) 

( 

ft   occie \ 

0.25575) 

-0.08426 

0.03630 

1 

U.  U3852 ) 

-0. 98239 

-1.12297 

0.32464 

-0.36237 

-0.30110 

0.33861) 

V 

/ 
1 

/ 

V 

ft  fi'JllQQ^ 

( 

0  0646^ 

0.08060 

-0.01222 

0.04097 

0.02633 

0.02177) 

I 

ft     ft£  1  Q*7  \ 

U  .  U© I  Of  ) 

I 

ft     All  Q  QQ  \ 

I 

ft   ftc  ft  ft  1  "\ 

1 
\ 

u . U5O0 ( ; 

0.01912 

-0.06581 

0.15528 

0.09729 

0. 13094 

0.03028) 

( 

ft      4  4  Tft  ft  \ 

0. 1 1709) 

( 

ft     ftft ft  O  ft  \ 

0. 09082) 

( 

ft      4  ft  4  ll  ft  \ 

0. 10142) 

( 

ft     ftO lOft\ 

0. 08389 ) 

-0. 42605 

-0.24947 

0.07890) 

1 

( 

ft    riiiiTC  \ 

0.034  5) 

0. 15717 

-0. 15275 

-0.26386 

-0.00886 

0.02098) 

( 

ft    f\£.  C  4  n  \ 

( 

ft     ft  ft  ft  *7  C  \ 

0. 02275 ) 

( 

ft     ftO  A*3  O  \ 

0 . 03023 ) 

0. 19424 

0.08094 

0.07475) 

r 

l 

ft     ft*7ft  Jl  II  \ 

0. 17802 

0. 18942 

0.13336 

0. 14147 

0. 19180 

0.01439) 

( 

ft    not  ft  o  \ 

0. 03528 ) 

( 

ft  ft^CC*i\ 

0.02552) 

( 

ft    ftOT  O  *7  ^ 

0. 02737 ) 

/ 

K 

ft  ftOQ£A\ 

0 . u2oo y ) 

-0  aiva 

— v  •  y  1  j  j  1 

-0.07568 

0.00610 

-0.07987 

-0.06580 

0.01826) 

( 

0.03389) 

( 

0.02974) 

( 

0.03295) 

( 

0.03800) 

6.92626 

8.68476 

8.17388 

8.72021 

0.18877) 

( 

0. 3731 8) 

( 

0.28073) 

( 

0.25973) 

( 

0. 35512) 

0.05146 

0.01092 

-0.01766 

0.02795 

0.01822) 

I 
I 

ft  r\iin7ftN 
U . UMU  f u ; 

/ 
\ 

ft    AO  t  CO \ 

/ 
\ 

ft    noc 1 1 \ 

/ 

U • U3OO 1 ) 

0.06610 

u  •  \)c.c.  t  0 

0.01827) 

( 

0.04088) 

( 

0.03179) 

( 

0.03505) 

( 

0.03781) 

0.01398 

0.02199 

0.02609 

0.07195 

-0.00654 

0.01832) 

I 

ft    ft  II A  AC  \ 

0. 0*005 ) 

( 

ft  fllln\ 

0. 03212) 

( 

ft  ftocAn\ 

0. 03500 ) 

/ 

K 

0. 03  lO1*  ) 

0.41213 

0.36737 

0.48595 

0.39204 

0.28192 

ftft  72?00 

00  .  f  CC\J\J 

40.88100 

59.34700 

42.90400 

21.07800 

18,  2278) 

(20,  1408) 

(18,  1130) 

(15.  998) 

(16.  859) 

0.30104 

0.52902 

0. 35890 

0.38251 

0.38043 

2297 

1429 

1149 

1014 

876 
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Table  111.1.3(3),  continued 


OC  21 

OC  22 

OC  23 

OC  24 

OC  25 

Dependent  Var 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

HOURS 

( 

-0.19718 
0.09256) 

( 

-0.71940 
0.04587) 

( 

-0.76237 
0.06416) 

( 

-0.77915 
0.06696) 

( 

-0.56315 
0.03479) 

LN (HOURS) 

( 

1.83878 
0.23168) 

( 

2.44066 
0.12581) 

( 

2.5*619 
0.13011) 

( 

2.52369 
0.11695) 

( 

2.24910 
0.0773D 

EXPERIENCE 

( 

0.59587 
0.09086) 

( 

0.64643 
0.04792) 

( 

0.54898 
0.04639) 

( 

0.35147 
0.04581) 

( 

0.69381 
0.02740) 

EXP  SQUARED 

( 

-0.08461 
0.01842) 

( 

-0.08877 
0.00855) 

( 

-0.08750 
0.00871) 

( 

-0.05950 
0.00882) 

( 

-0. 11439 
0.00533) 

LN(HRS)  •  EXP 

( 

-0. 10759 
0. 10408) 

( 

-0. 19748 
0.05476) 

( 

-0.08889 
0.05959) 

( 

0. 12846 
0.06252) 

( 

-0.34894 
0.03618) 

LN(HRS)BEXP  SQRD 

( 

0.00440 
0.02090) 

( 

0.01553 
0.00980) 

( 

0.00791 
0.01134) 

( 

-0.02064 
0.01216) 

( 

0.06042 
0.00712) 

YRS  OF  SCH  (S) 

( 

0.00784 
0.01373) 

( 

0.02771 
0.00684) 

( 

0.02201 
0.01188) 

( 

0.01634 
0.00661) 

( 

0.03482 
0.00588) 

DUMMY  S  GE  8 

( 

0.07714 
0.05438) 

D(S  GE  8)  •  S 

( 

-0.00540 
0.00719) 

DUMMY  S  GE  12 

( 

-0.32265 
0.18340) 

( 

-0.17485 
0.09656) 

( 

0.01399 
0.  14677) 

( 

-0.05847 
0.08985) 

( 

-0.04056 
0.06039) 

DCS  GE  12)  •  S 

( 

0.04061 
0.01677) 

( 

0.02477 
0.00876) 

( 

0.01577 
0.01359) 

( 

0.01393 
0.00816) 

( 

0.01268 
0.00544) 

DUMMY  S  GE  16 

( 

0. 19945 
0.81541) 

( 

-0.09701 
0.4403D 

( 

0.83000 
0.28830) 

( 

0.35499 
0.27143) 

( 

0.40312 
0.32087) 

DCS  GE  16)  •  S 

( 

-0.00290 
0.05078) 

( 

0.01385 
0.02744) 

( 

-0.03941 
0.01805) 

( 

-0.01588 
0.01678) 

( 

-0.02677 
0.01972) 

DUMMY  S  GE  18 

( 

0.00354 
0.10361) 

( 

-0.01491 
0.05377) 

SELF-EMPLOYED 

( 

-0.27454 
0.02695) 

( 

-0.11852 
0.01044) 

( 

0.04006 
0.01763) 

( 

-0.31567 
0.00918) 

GOVT.  ST-LOC 

( 

-0.08045 
0.01708) 

( 

-0. 13046 
0.01132) 

FED 

( 

-0.04001 
0.09478) 

( 

0.12822 
0.01193) 

SMSA 

( 

0. 14108 
0.02091 ) 

( 

0. 17163 
0.01086) 

( 

0.18590 
0.01509) 

( 

0.09565 
0.01104) 

( 

0.13643 
0.00594) 

CENTRAL  CITY 

( 

-0.10535 
0.02286) 

( 

-0.06037 
0.01288) 

( 

-0.06421 
0.01661) 

( 

-0.06504 
0.01151) 

( 

-0.07086 
0.00741) 

INTERCEPT  (1975) 

( 

7.94136 
0.  16874) 

( 

7.80740 
0.08959) 

( 

7.70172 
0.13742) 

( 

8.00136 
0.09512) 

( 

7.60338 
0.05138) 

DC  1976) 

( 

0.03957 
0.02556) 

( 

0.01471 
0.01396) 

( 

0.02064 
0.01874) 

( 

-0.00371 
0.01325) 

( 

0.02662 
0.00771) 

DC  1977) 

( 

0.02610) 

( 

0.01388) 

( 

0.01877) 

( 

0.01347) 

( 

0  03H97 
0.00773) 

D(1978) 

( 

0.00643 
0.02594) 

( 

0.04729 
0.01393) 

( 

0.02612 
0.01876) 

( 

0.00637 
0.01337) 

( 

0.04519 
0.00767) 

R  Squared 

0.30768 

0.22550 

0. 36422 

0.48658 

0.30125 

F  Statistic 
F  d.f. 

67. 10700 
(19.  2869) 

218.61000 
(18.13515) 

235.52000 
(17.  6989) 

350.93000 
(18.  6665) 

538.87000 
(20.24998) 

Standard  Error 

0.47727 

0.55176 

0.53993 

0.37759 

0.41609 

Observations 

2889 

13534 

7007 

6684 

25019 
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Table  111.1.3(3),  concluded 


OC  26  OC  27  OC  28  OC  29  OC  30  Page  III. 1.20 


Dependent  Var 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

LN  EARNNGS 

HOURS 

( 

-0.77797 
0.04955) 

( 

-0.54763 
0.04930) 

( 

-0.66535 
0.06402) 

( 

-0.60092 
0.07962) 

-0.69164 
(  0.04066) 

LN (HOURS) 

( 

2.75117 
0.10099) 

( 

2.15091 
0.11330) 

( 

2.23287 
0.11180) 

( 

1.80459 
0.18572) 

2.32650 
(  0.07868) 

EXPERIENCE 

( 

0.53690 
0.03861) 

( 

0.57543 
0.0449D 

( 

0.42184 
0.04390) 

( 

0.30140 
0.07629) 

0.34870 
(  0.03262) 

EXP  SQUARED 

( 

-0.08370 
0.00789) 

( 

-0.09778 
0.00855) 

( 

-0.06831 
0.00845) 

( 

-0.05192 
0.01468) 

-0.05375 
(  0.00599) 

LN(HRS)  •  EXP 

( 

-0.18708 
0.05129) 

( 

-0. 18055 
0.05598) 

( 

0.00056 
0.06171) 

( 

0.15480 
0.08221) 

0.04773 
(  0.04271) 

LN(HRS)»EXP  SQRD 

( 

0.02860 
0.01054) 

( 

0.03112 
0.01085) 

( 

0.00048 
0.01200) 

( 

-0.02194 
0.01606) 

-0.01340 
(  0.00785) 

YRS  OF  SCH  (S) 

( 

0.03258 
0.00545) 

( 

0.04208 
0.01078) 

( 

0.01553 
0.00795) 

( 

-0.00903 
0.01065) 

0.00692 
(  0.00819) 

DUMMY  S  GE  8 

( 

0.11996 
0.06001) 

( 

0.18318 
0. 10020) 

( 

0.20376 
0.09275) 

( 

-0. 10645 
0.18458) 

0.01183 
(  0.08729) 

D(S  GE  8)  •  S 

( 

-0.00861 
0.00754) 

( 

-0.01863 
0.01321) 

( 

-0.01011 
0.01146) 

( 

0.02324 
0.02099) 

0.00758 
(  0.01112) 

DUMMY  S  GE  12 

( 

0. 17223 
0.07626) 

( 

0.14910 
0. 11074) 

( 

0.01312 
0.11541) 

( 

-0.04130 
0.31559) 

-0.35997 
(  0.10393) 

D(S  GE  12)  *  S 

( 

-0.00215 
0.00685) 

( 

-0.00899 
0.01000) 

( 

0.01570 
0.01032) 

( 

0.01910 
0.02738) 

0.03876 
(  0.00927) 

DUMMY  S  GE  16 

( 

-0.41749 
0.83834) 

0.95045 
(  0.39927) 

D(S  GE  16)  •  S 

( 

0.04288 
0.05245) 

(  0.02434) 

DUMMY  S  GE  18 

SELF-EMPLOYED 

( 

-0.14389 
0.02154) 

( 

-0. 12321 
0.03006) 

( 

0.17247 
0.06110) 

-0. 19511 
(  0.02413) 

GOVT.  ST-LOC 

( 

-0.22252 
0.02160) 

( 

-0.09396 
0.01918) 

0.22288 
(  0.01137) 

FED 

( 

0.54141 
0.06176) 

SMSA 

( 

0.10586 
0.00843) 

( 

0. 15076 
0.01263) 

( 

0. 16190 
0.01397) 

( 

0.19510 
0.03184) 

0.13610 
(  0.01202) 

CENTRAL  CITY 

( 

-0.05707 
0.01014) 

( 

-0.08519 
0.01518) 

( 

-0.09932 
0.01652) 

( 

-0.07053 
0.06564) 

-0.04218 
(  0.01284) 

INTERCEPT  (1975) 

( 

7.61311 
0.05778) 

( 

7.56184 
0.08741) 

( 

7.72869 
0.08026) 

( 

7.66036 
0.10066) 

7.70659 
(  0.06270) 

D(1976) 

( 

0.02628 
0.01073) 

( 

0.03417 
0.01613) 

( 

0.05053 
0.01771) 

( 

0.05436 
0.03626) 

0.02207 
(  0.01465) 

D(1977) 

( 

0.04781 
0.01077) 

( 

0.06339 
0.01616) 

( 

0.06292 
0.01743) 

( 

0.09106 
0.03733) 

0.03179 
(     0  01480) 

D(1978) 

( 

0.06059 
0.01071) 

( 

0.05297 
0.01604) 

( 

0.04856 
0.01763) 

( 

0.08922 
0.03720) 

0.02126 
(  0.01475) 

R  Squared 

0.34442 

0. 31792 

0.42850 

0.41486 

0.51905 

F  Statistic 
F  d.f. 

406.34000 
(16,12375) 

165.73000 
(18,  6400) 

242.68000 
(18.  5826) 

62.24900 
(20,  1756) 

423.16000 
(20,  7842) 

Standard  Error 

0.40842 

0.43752 

0.46153 

0.52002 

0.44626 

Observations 

12392 

6419 

5845 

1777 

7863 

< 
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hdur3-  experience  interactions) ,  although  these  variables  are  found  to  be  not 
statistically  significant  for  architects  in  1957,  mathematical  specialists  in 
1972,    ani   physicians   in   1957   and    1972.     While   the  hours-  experience 
interaction   terns,    with  few   exceptions,    are   highly  significant    for  the 
nonprofessional    occupations,    they   are    frequently   insignificant    for  the 
professional  occupations,   suggesting  that  age  has  a  greater  effect  on  the 
hours-  productivity  relationship  in  the  nonprofessional  occupations  in  which 
physicial  demands  Of  work  are  greater.     To  a  lesser  extent  the  significance  of 
the   schooling,    type  of  employment   (self-   and   government-)   and  residence 
variable  groups   re/eal    the   same  pattern,    with  a   greater  prevalence  of 
insignificance  for  the  professional  Occupations. 

Examining  the  3elf employment  coefficients,  when  statistically  significant 
these  are  almost  in/ariably  negative  for  the  nonprofessional  occupations  but 
are   frequently   positive,    and    in   some   cases   quite   substantial    for  the 
professional  Occupations,  as  the  following  percentage  increments  in  earnings 
associatei  with  3elf employment  (computed  only  when  statistically  significant) 
indi  cate : 


1957 

1-972 

1977 

(1) 

Accountants 

\a 

-vo% 

Y7% 

(5) 

Librarians  4  soc.  sc. 

-22 

(to) 

tilth,  prof.  (ex.  phy3.) 

30 

33 

(M  ) 

Phyaici  ans 

25 

16 

(1'3) 

Hlth.  technicians 

33 

(15) 

Teachers  (ex.  college) 

-55 

(H7) 

Writers  st  ai . 

-15 

-22 

-22 

(21) 

Managers  (traie) 

-21 

-24 

(??) 

Oth.  manag.  1  admin. 

-22 

-25 

-V1 

(23) 

Sales 

-7 

4 

(25) 

Craft3 

-23 

-2; 

-27 

(27) 

Transport  Operatives 

-20 

-to 

-1'3 

(28) 

Laborers  (nonfarm) 

-12 

(29) 

Farm  laborers 

19 

(33) 

Service 

-9 

-V8 
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Table  111.1.4(1) 
■ours  Functions,  1967-69 
OC  01  0C  04  0C  05  0C  06  OC  06 
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Dependent  Var        Ul  BOWS       U  HOURS  U  BOWS  U  HOWS       U  BOOKS 

(AGE/10)                     0.37857        0.01044       -0.33841  -1.26944  0.53844 

(    0.17102)  (    0.12547)  <    0.29107)  (    0.47997)  (  0.38247) 

(AGE/10)  SO              -0.06976       -0.00*63        0.07551  0.35316  -0.11916 

(    0.03789)  (    0.02877)  (    0.05909)  (    0.11137)  (  0.09419) 

(AGE/10)  CUBED           0.00340        0.00041       -0.00581  -0.02973  0.00842 

(    0.00267)  (    0.00212)  (    0.00383)  (    0.00827)  (  0.00745) 

TKS  OF  SCH  (S)          -0.00245       -0.00011         0.01448  0.01608  -0.00650 

(    0.02043)  (    0.00353)  (    0.01525)  (    0.04835)  (  0.01324) 

DUMMY  S  GE  8 


DfS  GE  8)  •  S 


DUMMY  S  GE  12 

( 

-0.06133 
0.22074) 

( 

0.37796 
0.45641) 

DCS  GE  12)  •  S 

( 

0.00589 
0.02193) 

( 

-0.04392 
0.05274) 

dummy  S  GE  16 

( 

0.17556 
0.48077) 

( 

-0.26030 
0.21405) 

( 

0.6378* 
1.25499) 

( 

-1.41652 
1.20207) 

( 

-0.41418 
0.64215) 

DCS  GE  16)  •  S 

( 

-0.00998 
0.03013) 

( 

0.01669 
0.01335) 

( 

-0. 03660 
0.07637) 

( 

0.09145 
0.07522) 

( 

0.02841 
0.04048) 

DUMMY  S  GE  18 

( 

0.05824 
0.06308) 

( 

-0. 03493 
0.02581) 

( 

0.03719 
0.11352) 

( 

— 0 . 08583 
0.13564) 

( 

0.07170) 

SELF -EH  PLOYED 

( 

0. 32602 
0.02422) 

( 

0.06333 
0.02461) 

( 

0.02232 
0.08846) 

GOVERNMENT 

( 

-0.06078 
0.01950) 

( 

-0.06295 
0.01001) 

( 

-0.04295 
0.03292) 

( 

-0.06584 

0.03437) 

( 

-0.01631 
0.02091 ) 

SINGLE 

( 

-0.09299 
0.02775) 

( 

-0.03055 
0.01789) 

( 

-0.01353 
0.05299) 

( 

-0.11297 
0.06000) 

( 

0.06814 
0.04329) 

DIVORCED 

( 

-0.01560 
0.04928) 

( 

-0. 17822 
0.06403) 

( 

0.00372 
0.09390) 

( 

-0.04148 

0.07095) 

WIDOWED 

( 

-0.00179 
0.13016) 

ALL  CHILD  <  6 

( 

0.00512 
0.02180) 

( 

-0.01203 
0.01219) 

( 

0.02423 
0.03489) 

( 

0.01953 
0.04937) 

( 

-0.01712 
0.03179) 

CHILD  <6  I  6-17 

( 

-0.03247 
0.02651) 

( 

-0.02*33 
0.01336) 

( 

-0.00998 
0.04083) 

( 

0.02821 
0.052*3) 

( 

0.01400 
0.03302) 

ALL  CHILD  6-17 

( 

-0.02216 
0.02570) 

( 

0.00556 
0.01226) 

( 

0.03893 
0.03492) 

( 

0. 15775 
0.05980) 

( 

0.01328 
0.03194) 

#  OF  CHILD  <  6 

#  OF  CHILD  6-17 

( 

0. 00330 
0.00830) 

( 

0.00493 
o!o0374) 

( 

0.00834 
0.01179) 

( 

0.00618 
0.01850) 

( 

-0. 00260 
0.01036) 

DCPOSTSEC  CHILD) 

( 

-0.03472 
0.06314) 

( 

0.02437 
0.03317) 

( 

0.06762 
0.08870) 

( 

-41.31516 
0. 15831 ) 

( 

-0.07863 
0.06277) 

#  POSTSEC  CHILD 

( 

0.01809 
0.05241) 

( 

-0.00720 
0.02626) 

( 

-0.060 32 
0.07234) 

( 

0.05977 
0.12036) 

( 

0.02833 
0.06110) 

D (SPOUSE  EARN>0) 

( 

0.08263 
0.09672) 

( 

0.05634 
0.05901) 

( 

0.05591 
0.18700) 

( 

0.07983 
0.26471) 

( 

-0.028*2 

0.13294) 

LR (SPOUSE  HOURS) 

( 

0.01273 
0.02736) 

{ 

-0.00*5* 
0.016*9) 

( 

0.0*216 
0.0*735) 

( 

0.02966 
0.08310) 

( 

0.00640 
0.04038) 

LI (SPOUSE  EARN) 

( 

-0.01103 
0.0145D 

( 

-0.005*0 
0.00798) 

( 

-0.02529 
0.02867) 

( 

-0.01807 
0.03194) 

( 

O.OO543 
0.01676) 

INTERCEPT  (1967) 

( 

0.23169 
0.31653) 

( 

0.79693 
0.18056) 

( 

1.09521 
0.48463) 

( 

2.10323 
0.74924) 

( 

0.05*50 
0.51527) 

0(1968) 

( 

0.01223 
0.01641) 

( 

0.00055 
0.00883) 

( 

-0.00638 
0.02410) 

( 

0.02350 
0.03853) 

( 

0.03706 
0.02292) 

D(1969) 

( 

-0.01149 
0.01698) 

( 

-0.023*5 
0.00888) 

( 

-0.00438 
0.02478) 

( 

0.03012 
0.03962) 

( 

0.01076 
0.02*10) 

R  Squared 

0.25339 

0.03263 

0. 1*458 

0.39817 

0.0*702 

F  Statistic 
F  d.f. 

12.93900 
(24.  915) 

3.93920 
(20,  2336) 

3.63380 
(22,  *73) 

3.75790 
(25.  1*2) 

0.83883 

(21.  357) 

Standard  Error 

0.20649 

0. 17579 

0.21526 

0. 18873 

0.18259 

Obaervatlona 

940 

2357 

496 

168 

379 

Dependent  Var 

(ACE/10) 

(AGE/10)  SO 
(ACE/10)  CUBED 
TIS  CF  SCH  (S) 

DUMMY  S  CE  8 
DCS  CE  8)  *  S 

DUMMY  S  GE  12 
D(S  GE  12)  •  S 

DUMMY  S  GE  16 
D(S  GE  16)  *  S 

DUMMY  S  GE  18 
SELF-EMPLOYED 
GOVERNMENT 
SINGLE 
DIVORCED 
WIDOWED 
ALL  CHILD  <  6 
CHILD  <6  a  6-17 
ALL  CHILD  6-17 
#  OF  CHILD  <  6 
I  OF  CHILD  6-17 
DtPOSTSEC  CHILD) 
f  POSTSEC  CHILD 
D (SPOUSE  EARN>0) 
LN (SPOUSE  HOURS) 
LN (SPOUSE  EARN) 
INTERCEPT  (1967) 
DM968) 
DM969) 

R  Squared 

F  Statistic 

F  d.f. 

Standard  Error 
Obaervatlona 


Table  111.1.4(1),  continued 

OC  09           OC  10           OC  11           OC  12  OC  13 

LI  HOURS       U  HOURS       U  HOURS  U  HOURS  LB  HOURS 

0.0*273       -0.02328       -0.86523        0.86636  0.61550 

(    0.10416)  (    0.34335)  (    0.42155)  (    0.43197)  (  0.39805) 

-0.00460        0.02515        0.18335       -0.1281*  -0.138*8 

(    0.02*30)  (    0.073*7)  (    0.08427)  (    0.09*02)  (    0.09251 ) 

•0.00030       -0.00365       -0.01304        0.00524  0.00891 

(    0.00180)  (    0.00503)  (    0.00537)  (    0.00653)  (  0.00678) 

0.00155       -0.02897        0.01897        0:02673  0.02779 

(    0.00766)  (    0.01602)  (    0.0263*)  (    0.02014)  (  0.02390) 


0.11582 

-0.1188* 

0.99728 

( 

0.09790) 

( 

0.36225) 

( 

0.40869) 

•4.010*1 

0.01110 

-0.0873* 

( 

0.00902) 

( 

0.03088) 

( 

0.03597) 

-0.70672 

-0.79777 

-0.3399* 

1.37190 

( 

0.37979) 

( 

0.83717) 

( 

1.11803) 

( 

1.83859) 

0.045** 

0.05660 

0.01886 

-0.075*6 

( 

0.02321) 

( 

0.052*5) 

( 

0.06981) 

( 

0.1135*) 

-0. 1*073 

0. 1691* 

-0.096*6 

0.35330 

( 

0.091*0)  ( 

0.128*3) 

( 

0.11836) 

< 

0.20111) 

0.03501 

0.089*1 

0.0082* 

( 

0.03179)  ( 

0.03*37) 

( 

0.08888) 

-0.05*2* 

-0.05722 

-0.06*17 

-0.01**0 

( 

0.01233) 

( 

0.06186)  ( 

0.0*992) 

( 

0.0*827) 

-0.07215 

-0.17570 

0.00*82 

0.080*0 

-0.08939 

( 

0.01895) 

( 

0. 05877)  ( 

0.07902) 

( 

0.05503) 

( 

0.08871) 

-0.01798 

0.00023 

0. 19690 

( 

0.025*0) 

( 

0.082*6)  ( 

0.10506) 

-0.0120*  -0.05318       -0.0*207       -0.12*39  0.10*29 

(    0.01603)  (    0.0*059)  (    0.0**30)  (    0.0*922)  (  0.07500) 

-0.00967  -0.09610       -0.01199        0.00998  -0.07373 

(    0.01616)  (    0.05295)  (    0.05802)  (    0.06383)  (  0.07515) 

-0.02055  -0.08517       -0.00799        0.0**69  0.03*32 

(    0.01679)  (    0.0*507)  (    0.0*6*7)  (    0.05351 )  (  0.07909) 


0.00550        0.010*6  0.01839       -0.029*5  -0.00538 

(    0.00568)  (    0.01390)  (  0.01307)  (    0.01870)  (  0.02766) 

0.11725       -0.1*802  -0.0*0*6       -0.12*21  -0.13**7 

(    0.07069)  (    0.1069*)  (  0.07873)  (    0.10953)  (  0.0808*) 

-0.17151         0.08299  0.02383  0.0533* 

(    0.061**)  (    0.08501)  (  0.05271)  (  0.08336) 

0.01*51         0.35210  0.26988        0.213*5  0.10098 

(    0.06778)  (    0.19596)  (  0.28083)  (    0.17*88)  (  0.38568) 

0.02565        0.08563  -0.01648        0.05271  0.03246 

(    0.02074)  (    0.05*5*)  (  0.07285)  (    0.04578)  (    0.07091 ) 

-0.01587      -0.08111  -0.02392      -0.05727  -0.02163 

(    0.00961)  (    0.03021)  (  0.04255)  (    0.02671)  (  0.048*9) 

0.733*3        1.2668*  1.9282*      -0.92769  -0.23763 

(    0.16280)  (    0.55578)  (  0.77062)  (    0.67093)  (  0.59569) 

-0.02898      -0.0287*  -0.08315      -0.0399*  0.03199 

(    0.0116*)  (    0.03092)  (  0.03230)  (    0.035*2)  (  0.05212) 

-0.02237       -0.04629  -0.04626        0.02163  -0.05052 

(    0.01217)  (    0.03105)  (  0.03335)  (    0.03580)  (  0.05153) 


0.07138        0.15687  0.199*7  0.24669  0.20885 

4.67150        3.58580  5.18270  5.9*1*0  1.57190 

(22.  1337)  (22.    424)  (20.    416)  (21.    38D  (22.  13D 

0.17625        0.263*7  0.27710  0.27688  0.24422 

1360              447  437  403  154 


( I 


Bapandant  Tar 

(AS/10) 

(ACE/ 10)  SQ 
(ACE/10)  COED 
TBS  OF  SCH  (S) 
BUHMT  3  OX  8 
0(5  OS  6)  *  S 

tumr  s  ce  12 

D(S  CE  12)  ■  S 
DWOU  S  GE  16 

DCS  CE  16)  •  S 
DUWT  S  CE  18 
SELF -EH  PLOYED 
GOVERNMENT 
SINGLE 
DIVORCED 
WIDOWED 
ALL  CHILD  <  6 
CHILD  <6  A  6-17 
ALL  CHILD  6-17 

*  OF  CHILD  <  6 
I  OF  CHILD  6-17 
DCPOETSEC  CHILD) 

#  POSTSEC  CHILD 
DCSPOUSE  EA1H>0) 
LN  (SPOUSE  HOURS) 
LI  (SPOUSE  EAR!) 
INTERCEPT  (1967) 

00968) 
D(1969) 

R  Squarad 

F  Statistic 
F  d.f. 

Standard  Error 
Obaarvatloaa 


SahU  1X1.1.4(1),  ODBtl— »d 

CC  14           OC  15           OC  16  OC  17  OC  18 

LN  HOURS  U  HOURS       U  MOORS      LI  HOURS  U  BOORS 

0.47586        8.9574*      -4).*S7*5  8.23217  0.04878 

(    0.17*31)  (    0.88843)  (   8.81070)  (  8.148*6)  (  0.17705) 

-0.092T9      -8.18082        8.81645  -0.03625  -0.01249 

(   0.04178)  (    0.10168)  (    8.85266)  (  0.03263)  (  0.03582) 

0.00548        0.01096      -0.00169  0.00132  0.00079 

(    0.0032D  (    0.00739)  (    0.00*01)  (    0.00226)  (  0.00232) 

0.00171       -0.02077        0.00440  -0.02935  -0.010*7 

(   0.01450)  (    0.01824)  (    0.00564)  (    0.01565)  (  0.01436) 


0.06081 

-0.19*00 

-0.16376 

( 

0. 16419) 

( 

0. 19812) 

( 

0. 18222) 

4. 00756 

0.02131 

0.01279 

( 

0.01600) 

( 

0.01823) 

t 
\ 

n  m*fi8k\ 

0.35316 

-1.19688 

-0.08093 

-0.47295 

-0.41398 

( 

0.43970) 

( 

1.4513*) 

( 

0.291*1) 

( 

0.50693) 

t 
\ 

A    AAA*Va  1 

U.DUU70J 

•0.01887 

0.0813* 

0.00677 

0.03212 

0.02501 

( 

0.02730) 

( 

0.08781) 

( 

0.01804) 

( 

0.03162) 

( 

0.03783) 

0.05485 

•0.06989 

0.03297 

0.0031* 

-0.00133 

( 

0.04914) 

( 

0.12060) 

( 

0.02825) 

( 

0.05529) 

( 

0.07008) 

0.00233 

( 

0.02656) 

-0.0473* 

-0.03370 

-0.01896 

0.02*97 

( 

0.01260) 

( 

0.02768) 

( 

0.02021) 

( 

0.02080) 

-0.04626 

-0.09977 

-0.0603* 

-0.05835 

-0.06663 

( 

0.02485) 

( 

0.06055) 

( 

0.02390) 

( 

0.02907) 

( 

0.04078) 

-0.02073 

-0.03986 

•0.0099* 

-0.00595 

( 

0.03895) 

( 

0.0*725) 

( 

0.0*693) 

( 

0.04816) 

-0.03952 

( 

0.06813) 

-0.01656 

0.01818 

-0.05388 

-0.00005 

-0.01250 

( 

0.0191*) 

( 

0.0*322) 

( 

0.019**) 

( 

0.02*11) 

( 

0.02533) 

-0.01001 

-0.00103 

0.00226 

-0.02219 

-0.00931 

( 

0.02096) 

( 

0.0*662) 

( 

0.02120) 

( 

0.02659) 

( 

0.03757) 

0.01871 

0.06569 

-0.00111 

-0.05553 

0.04519 

( 

0.02045) 

( 

0.0*309) 

( 

0.02102) 

( 

0.02838) 

( 

0.03273) 

-0.00058 
(  0.00595) 

-0.06573 
(  0.05953) 


-0.00004 
(  0.01358) 

-0.19719 
(  0.11817) 


0.00120 
(  0.00665) 

0.05096 
(  0.05810) 


0.01*95 
(  0.00852) 

-0.05392 
(  0.07233) 


-0.01276 
(  0.00902) 


-0.064 10 

(  0.07161) 


-0.01887 
(  0.0*982) 


0.15518 
(  0.09951) 


-0.04677 
(  0.04856) 


-0.00496 
(  0.05663) 


0.0738* 
(  0.06163) 


-0.12935 
(  0.0920*) 

0.06283 
(  0.02360) 

-0.00788 

(  0.01215) 

0.05715 
(  0.20613) 

0.00706 
(  0.01454) 

0.00392 
(  0.01438) 


-0.03930 
(  0.19076) 

0.04041 
(  0.04200) 

-0.01707 
(  0.02553) 

-0.51276 
(  0.6T698) 

-0.05323 
(  0.03089) 

-0.02730 
(  0.031*0) 


-0.06739 
(  0.06414) 

0.06796 
(  0.02140) 

-0.02487 
(  0.01186) 

0.77126 
(  0.30128) 

•0.00133 
(  0.01469) 

0.02049 
(  0.014*6) 


-0.37736 
(  0.12019) 

-0.00117 
(  0.03166) 

0.04021 
(  0.01703) 

0.8SO40 
(  0.28716) 

0.00671 
(  0.01878) 

0.03231 
(  0.01908) 


-0.10571 
(  8.14157) 

-0.08359 
(  0.03250) 

0.0*9*1 
(  0.01893) 

8.889*6 

(  0.3121D 

-0.00555 
(  0.01923) 

-O.00762 
(  0.01982) 


0.06758 


8.11822 


8.08881 


0.07893 


0.038*1 


5.20890  3.01800  •.57*00  3.72420  1.03590 
(23.  1653)    MO.    459)    (21.  1904)    (24.  10*3)    (23.  808) 


0.23601 
1677 


0.27242 


0.21427 
1326 


0.25123 
1068 


0. 19286 
632 


( 


( 


Daptndtnt  far 

(ACE/ 10) 

(ACE/10)  SO 
(ME/10)  CUBED 
ItS  OF  tCH  (S) 
DUMMY  S  C£  8 

DCS  CE  8)  •  S 
DUMMY  S  CE  12 

DCS  GE  12)  •  S 
DUMMY  S  (X  16 

DCS  GE  16)  •  S 
DUHMY  S  (X  18 
SELF -CM  PLOYED 
COVEIIMENT 
SINGLE 
DIVORCED 
WIDOWED 
ALL  CHILD  <  6 
CHILD  <6  4  6-17 
ALL  CHILD  6-17 
«  OF  CHILD  <  6 
f  OF  CHILD  6-17 
DCPOSTSEC  CHILD) 
f  POSTSEC  CHILD 
DCSPOUSE  EARIM)) 
L* (SPOUSE  HOURS) 
L» (SPOUSE  EARN) 
IRTERCEPT  (1967) 

0(1968) 

0(1969) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Obaanratloaa 


OC  21  OC  22  OC  23  OC  24  OC  25 


U  BOWS       U  ROWS       U  ROWS       U  ROWS      LI  ROWS 


-0.05489 

0. 10888 

0.40781 

0.42630 

0.004B1 

( 

0.1*776) 

( 

0.0(063) 

( 

0.06730) 

( 

0.05064) 

( 

0.03962) 

0.01519 

4.01272 

-0.06282 

-0.07672 

0.00598 

i 

0.03292) 

t 

A  Alain 

g 

A  i1C9At 

0.  U13C1IJ 

I 

u.wi 191 ) 

# 

\ 

0.00932) 

-0.00149 

4.00009 

0.00221 

0.00389 

-0.00107 

( 

0.00233) 

( 

O.OOO91 ) 

( 

0.00109) 

( 

0.00089) 

( 

0.00070) 

4.01693 

0.00531 

0.00069 

-0.00878 

0.00316 

( 

0.00957) 

( 

0.00258) 

( 

0.00415) 

( 

0.00296) 

( 

0.00314) 

0.04652 

( 

0.02769) 

-0.00438 

•( 

0.00372) 

-0.17M2 

0.14175 

0. 18293 

0.06240 

-0.03305 

( 

0.12640) 

( 

0.04303) 

( 

0.06187) 

( 

0.04753) 

( 

0.03021) 

0.01872 

-0.01354 

-0.01088 

-0.00176 

0.00456 

( 

0.01163) 

( 

0.00379) 

( 

0.00552) 

( 

0.00421) 

( 

0.00271) 

•0.42036 

-0.11452 

-0. 10307 

0.30667 

( 

0.42377) 

( 

0.10607) 

( 

0.20565) 

( 

0.19295) 

0.02542 

0.00851 

0.00857 

-O.01510 

( 

0.02640) 

( 

0.00666) 

( 

0.01281) 

( 

0.01186) 

0.11083        0.04409  0.02417 

(    0.00543)  (    0.01203)  (  0.00736) 

-0.03178  -0.02277 

(    0.00588)  (  0.00551) 

-0.085*1       -0.06226      -0.09899      4.07176  4.06079 

(    0.02950)  (    0.01269)  (    0.01516)  C    0.00929)  (  0.00780) 

0.04334                             0.00105         0.01049  4.  01441 

(    0.04072)                     (    0.02182)  (    0.01677)  (  0.00995) 


4.03766        0.00078        0.00605       4.00800  4.00872 

(    0.01993)  (    0.00745)  (    0.01082)  (    0.00781)  C  0.00493) 

4.  03609        0.00608        0.02308        0.02709  0.00993 

C    0.02360)  (    0.00988)  (    0.01309)  (    0.00995)  (  0.00624) 

4.04162        0.00548        0.01574       4.00424  0.00710 

(    0.02252)  (    0.00846)  (    0.01279)  (    0.01050)  (  0.00556) 


0.01058 

0.00206 

4.00323 

4.00414 

0.00055 

( 

0.00734) 

( 

0.00255) 

( 

0.00384) 

( 

0.00305) 

( 

0.00164) 

4.15961 

4.02178 

4.03747 

4.03552 

4.02145 

( 

0.06740) 

( 

0.02209) 

( 

0.03269) 

( 

0.02752) 

( 

0.02292) 

0. 17703 

0.02094 

4.01796 

4.00590 

0.01044 

( 

0.05719) 

( 

0.01836) 

( 

0.02648) 

( 

0.02259) 

( 

0.01988) 

4.16148 

0.00566 

4.08627 

0.07753 

0.00469 

( 

0.10425) 

( 

0.03664) 

( 

0.05613) 

( 

0.04379) 

( 

0.02552) 

0.00015 

0.04131 

0.02451 

0.01250 

0.00448 

( 

0.02643) 

( 

0.00873) 

( 

0.01423) 

( 

0.01107) 

( 

0.00664) 

0.01670 

4.01946 

4.00157 

4.01695 

4.00336 

( 

0.01373) 

( 

0.00501) 

( 

0.00766) 

( 

0.00566) 

( 

0.00332) 

1.07432 

0.63148 

0.09567 

0.18869 

0.70431 

( 

0.24042) 

( 

0.09329) 

C 

0.10529) 

( 

0.07561) 

( 

0.05739) 

4.01797 

0,00017 

4.01233 

4.00428 

4.00500 

( 

0.01549) 

( 

0.00565) 

( 

0.00827) 

( 

0.00627) 

( 

0.00378) 

0.01469 

4.00297 

4.01751 

4.01476 

4.01259 

( 

0.01547) 

( 

0.00572) 

( 

0.00835) 

( 

0.00637) 

( 

0.00382) 

0.3T309 

0.05600 

0.12826 

0. 10926 

0.02087 

3.27430  33.26700  30.50400  31.03500  16.00900 

(21.    872)  (21.11601)  (22.  4561)  (22.  5565)  (23.17278) 

0.18695  0.24949  0.22806  0.19253  0.20411 

894  11623  «584  5588  17302 
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( 


f 

I 


Twbi*  in. eoacladad 


OC  26 

OC  27 

OC  28 

OC  29 

OC  30 

Paiiandant  War 

im  warns 

im  warns 

u  warns 

(ME/10) 

( 

0.07102 
0.01276) 

( 

0.46790 
0.00228) 

( 

O.OT914 
0.07061) 

( 

0.87138 
0.17502) 

( 

0.53669 
0.06150) 

(ME/10)  SO 

( 

4.00622 
0.01029) 

( 

-0.09563 
0.02O02) 

( 

-0.09223 
0.019*7) 

( 

4.1767* 
0.0*205) 

( 

4.09513 
0.01369) 

(AGE/10)  CUBED 

( 

4. 00039 
0.00079) 

( 

0.00601 
0.00155) 

( 

0.00535 
0.00152) 

( 

0.01077 
0.00317) 

( 

0.00471 
0.00096) 

TBS  OF  SOS  (S) 

( 

0.00251 
0.00282) 

( 

0.01022 
0.00618) 

( 

0.01082 
0.00*29) 

( 

0.009*6 
0.00871) 

( 

0.00304 
0.00515) 

DMHT  S  GE  S 

( 

0.03*55 
0.02828) 

( 

0.04185 
0.05577) 

( 

0.11902 
0.05127) 

( 

0.27*02 
0.13097) 

( 

0.19906 
0.05744) 

0(3  01  •)  •  S 

( 

-0.00506 
0.00367) 

( 

-0.00618 
0.00742) 

( 

-0.01642 
0.00642) 

( 

4.033*8 
0.016*9) 

( 

4.02216 
0.00729) 

DUWT  S  GE  12 

( 

0.03623 
0.03986) 

( 

0.32995 
0.07678) 

( 

0.22193 
0.09149) 

( 

0.*0893 

0.3203*) 

( 

07776 
0.07201) 

D(S  GE  12)  *  S 

( 

0.00063 
0.00353) 

( 

-0.02587 
0.00667) 

( 

-0.01275 
0.00792) 

( 

4.021** 
0.02739) 

( 

0.01428 
0.00659) 

DUWT  S  GE  16 

( 

-2.40202 
2.1373*) 

0(S  GE  16)  •  S 

( 

0. 15669 
0. 13278) 

DUWT  S  GE  18 

( 

4.25012 
0.2649*) 

SELF-EHrLOTED 

( 

0.08160 
0.01738) 

( 

0.10516 
0.01629) 

GOTEIWEHT 

( 

4.07499 

0.01311) 

( 

0.01696 
0.01143) 

( 

4.18962 
0.0*71*) 

( 

0.02905 
0.00855) 

SUGLE 

( 

4.06552 
0.00769) 

( 

•4.09429 
0.01552) 

( 

-0.05451 
0.01434) 

( 

4.05886 
0.03697) 

( 

4.08617 
0.01465) 

DIVOCEO 

( 

-0.00371 
0.01145) 

( 

-0.06046 
0.02129) 

( 

-0.05196 
0.02234) 

( 

4.13351 
0.05866) 

( 

4.05362 
0.02146) 

WIDOWED 

ALL  CHILD  <  6 

( 

-0.00390 
0.00600) 

( 

-0.00409 
0.01124) 

( 

0.00361 
0.01205) 

( 

4.02000 
0.03267) 

( 

0.00520 
0.01170) 

CHILD  <6  a  6-17 

( 

0.02204 
0.00716) 

( 

-0.00550 
0.01399) 

( 

0.04336 
0.01526) 

( 

0.06537 
0.0*155) 

( 

0.03070 
0.01657) 

ALL  CHILD  6-17 

( 

0.02160 
0.00698) 

( 

0.01353 
0.01329) 

( 

0.00141 
0.01585) 

( 

0.02261 
0.03922) 

( 

0.02811 
0.01568) 

»  OF  CHILD  <  6 

1  OF  CHILD  6-17 

( 

-0.00066 
0.00198) 

( 

-0.00259 
0.00369) 

( 

-0.00743 
0.00405) 

( 

4.01701 
0.00668) 

( 

4.00227 
0.00413) 

DCTOSTSEC  CHILD) 

( 

0.01211 
0.03168) 

( 

0.04809 
0.04370) 

( 

-0.07793 
0.06876) 

( 

4.03589 
0.17254) 

( 

4.14398 
0.04910) 

«  POSTSEC  CHILD 

( 

-0.02614 
0.02710) 

( 

-0.08988 

0.03521) 

( 

-0.01261 
0.06133) 

( 

0.05310 
0. 1**73) 

( 

0.05171 
0.04154) 

DCSrOUSE  E1MXJ) 

( 

0.00604 

0.03230) 

( 

0.02272 
0.05959) 

( 

-0.05779 
0.07727) 

( 

4.07021 
0.1779*) 

( 

0.02364 
0.06726) 

UKSrOUSE  HOWS) 

( 

0.01307 
0.00872) 

( 

0.02605 
0.01578) 

( 

0.05010 
0.01980) 

( 

0.05229 
0.0*119) 

( 

0.01770 
0.01717) 

UKSKWSE  EiU) 

( 

-0.00769 
0.00423) 

( 

-0.01829 

f 
» 

4.01472 

4.0179* 

/ 

4.01227 
0.00904) 

mOCEPT  (1967) 

( 

0.5*405 
0.05928) 

( 

0.07289 
0.11585) 

( 

4.07620 
0.10*2*) 

( 

4.40715 
0.23615) 

( 

4.0*674 
0.09*3*) 

0(1968) 

( 

0.00361 
0.00466) 

( 

0.00471 
0.00876) 

( 

4.000*7 
0.00*91) 

( 

0.02159 
0.02600) 

( 

4.00963 
0.009*6) 

D(1969) 

( 

-0.00589 
0.00474) 

( 

-0.00734 
0.00908) 

( 

4.0209* 
0.01005) 

( 

0.0*839 

0.02751) 

( 

4.01172 
0.00969) 

1  Squarad 

0.03405 

0.07652 

0.11013 

0.132*8 

0.15*81 

F  Statistic 
P  d.f. 

17.23300 
(21.10268) 

16.20500 
423.  4*98) 

19.10600 

(22,  31  IT) 

S.«3630 
(25.  890) 

31.10600 
(23.  399*) 

Standard  Error 

0.14*70 

0.24479 

0.22888 

0.3263* 

0.8*789 

Oaaarratlou 

10290 

4522 

31*0 

916 

•018 

( 


( 


I 


lhbl*  111.1.4(2) 
■ours  Function*,  1971-74 
OC  01  0C  02  0C  03  KM  0C  05 


Drsandcat  »ar         LI  BOWS       Uf  WCXX1       U  HOWS       U  BOWS       U  BOWS 


(AGE/10) 

-0.02*78 

(    0. 16076) 

0.61637 
(  0.703*8) 

0. TO 3*7 
C  0.353*6) 

-0.02823 
(  0.11230) 

0.53790 
(  0.231*2) 

(AGE/10)  SO 

o.oi  m 
(  0.03603) 

-0.1*03* 
(    0. 15986) 

-0.1593* 
[  0.09187) 

0.0163* 
(  0.02534) 

-0,09161 
(  0.0*731) 

(ACE/10)  CUBED 

-0.0011* 
C  0.00257) 

0.00981 
0.01164) 

0.01139 
t  0.00768) 

•0.00202 
1  0.0018*) 

0.00*28 

C  0.00307) 

IBS  OF  SCM  (S) 

0.00668 
(  0.00603) 

0.09395 
0.06858) 

•0.0078* 

[  0.00722) 

•4.000*0 

[  0.00373) 

-0.025*0 
C  0.01113) 

DUMMY  S  OE  S 

DCS  GE  6)  •  S 

DUMMY  S  OE  12 

0.70*59 
(  0.69683) 

DCS  GE  12)  •  S 

•0.08888 

[  0.07507) 

DUMMY  S  GE  16 

0.07137 
(  0.39557) 

-4. 73917 
{  0.82119) 

0.32T«6 
C  0.45689) 

0.23267 
(  0.20382) 

1.05508 
(  1.0065*) 

DCS  GE  16)  *  S 

•0.00316 
C  0.02*73) 

0.0*936 
[  0.05365) 

-0.03015 
(  0.02839) 

-0.01*12 
(  0.0127*) 

-0.05*01 
C  0.06182) 

DUMMY  S  GE  18 

0.01357 
C  0.0*908) 

-0.12700 
C  0.08303) 

0.05632 
C  0.05*79) 

0.0292* 
C  0.02*00) 

0.190** 

C  0.10316) 

SELF-EMPLOYED 

0.22360 
C  0.020*2) 

0.05638 
I  0.03898) 

0.5*927 
C  0.12585) 

0.03177 
(  0.021**) 

STATE -LOCAL  GOVT 

-0.09730 
C  0.022**) 

-0.00886 

(  0.05785) 

-0.0*8*1 
(  0.02628) 

-0.0*327 
C  0.01273) 

•0. 08108 
(  0.02795) 

FEDERAL  GOVT 

-0.08830 
C  0.02*71) 

-0.00696 
(  0.09176) 

-0.0*791 
(  0.02563) 

-0.05933 
(  0.01552) 

-0.08616 
(  0.0396*) 

SIBGLE 

-0.068** 

C  0.02**7) 

-0.06*3* 

0.10379) 

-0.06101 
0.0303*) 

-0.01890 
C  0.01629) 

-0. 15066 
C  0.0*070) 

DIVOICED 

0.03519 
(  0.03776) 

-0.11*96 

I  0.11572) 

•0.05595 
(  0.0*325) 

-0.013*8 

C  0.02372) 

0.06276 
C  0.05711) 

WIDOWED 

-0.06228 
(  0.20168) 

ALL  CHILD  <  6 

-0.02155 
C  0.01897) 

-0. 100*8 
(  0.05*69) 

-0.03691 
(  0.02607) 

-0.00733 
C  0.01196) 

-0.00371 
C  0.03120) 

CHILD  <6  A  6-17 

-0.01009 
(  0.02167) 

-0.06776 
!  0.06008) 

0.01882 
(  0.02*31) 

-0.01522 
C  0.01379) 

0.026*7 
C  0.03605) 

ALL  CHILD  6-17 

•0.0210* 
(  0.02*67) 

O.1359O 
1  0.0766*) 

0.02727 
(  0.02786) 

0.00*80 

c  0.01312) 

-0.00960 
C  0.03370) 

•  OF  CHILD  <  6 

f  OF  CHILD  6-17 

0.00751 
C  0.00777) 

-0.0*207 
(  0.01990) 

-0.01932 
(  0.00862) 

0.0051* 
(  0.00405) 

0.00259 
C  0.01227) 

Dt POSTS EC  CHILD) 

-0.01101 
C  0.05*72) 

0.00337 
(  0.13637) 

-0.31«*5 

(  0.12170) 

-0.06615 

(  0.03252) 

-0. 10960 
C  0.05862) 

»  POSTSEC  CHILD 

-0.01062 
C  0.0*372) 

0.0030* 
(  0.10805) 

0.20250 
C  0.09805) 

0.0605* 
(  0.02618) 

0.04858 
C  0.0432*) 

DCSPOUSE  EAIM>0) 

-0.00*92 
C  0.09**3) 

0.11719 
(  0.253*2) 

0.02232 
C  0.12*23) 

0.02291 
(  0.05334) 

-0.03209 
C  0.13976) 

LB  (SPOUSE  HOWS) 

-0.00*55 
(  0.02298) 

0.00*6* 
(  0.05*84) 

0.06899 
(  0.03319) 

0.00844 

C  0.01382) 

0.01757 
C  0.03516) 

LB  (SPOUSE  EARN ) 

0.001*6 
(  0.01369) 

-0.00957 
(  0.0293*) 

-0.03315 
C  0.01582) 

-0.0075* 
C  0.0067*) 

•4.0026* 

(  0.01965) 

IBTEICEPT  (1971) 

0.69237 
(  0.2*276) 

-0.73**6 
C  1.08318) 

-0.03686 
(  0.45112) 

0.778*2 
C  0.16611) 

0.13777 
(  0.37776) 

D0972) 

0.01*35 
C  0.01679) 

-0. 10303 
C    0. 04*33) 

-0.03880 

C  0.02201) 

-0.00*35 
C  0.01012) 

0.03360 
(  0.02489) 

D(1973> 

0.027*8 
(  0.01652) 

•0.09882 
(  0.0*76*) 

•0.01812 
(  0.02166) 

0.00763 
(  0.01013) 

0.025*3 
C  0.02530) 

D(197») 

0.01*9* 
(  0.01690) 

-0.09M9 
C  0.0*702) 

0.02830 
(  0.02223) 

•4.01001 
C  0.01027) 

0.04438 

(  0.02530) 

B  Squared 

0.17020 

0.230*3 

0.1(261 

0.03516 

0.17676 

F  Statistic 
F  a.f . 

10.91900 
(2*.  1280) 

1.31970 
(27.  119) 

3.«3050 
(2*.  «95) 

3.81010 
(23.  2*05) 

6.3*280 
(24.  709) 

Standard  Error 

0.21022 

0.18*55 

0.17280 

0.17720 

0.23526 

Obaarrations 

1305 

1*7 

520 

2*29 

734 
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Bah 

OC  06 

L*  1X1.1.4(2) 
OC  07 

,  oontlnuad 
OC  08 

OC  09 

OC  10 

Dtp.rt.nt  Var 

LI  SOURS 

U  BOORS 

u  mas 

u  mas 

U  BOOKS 

(AGE/10) 

-0.1*238 
(  0.46429) 

-0.35285 
(  0.44401) 

0.61633 
(  0.31555) 

0.03730 
(  0.13165) 

0.13938 
(  0.27235) 

(ME/10)  SO 

0.05133 
(  0.1109*) 

0.07269 
(  0.10617) 

-0.13*51 
(  0.07301) 

-0.00065 

(  0.03317) 

-0.01008 
(  0.0591*) 

(AGE/10)  CUBED 

-0.  00382 
(  o!o06»9> 

-0.00*99 
(  0.008*8) 

0.00940 
(  0.005*0) 

=0.00050 
(  0.00267) 

-O.OO099 
(  0.00*08) 

TRS  OF  SCH  (S) 

0.01651 
(  0.01230) 

-0. 1 1201 
(  0.05592) 

•4.00*35 
(  0.00926) 

-0.02*62 

(  0:01000) 

0.03006 
(  0.09152) 

OtMIT  S  GE  8 

D(S  GE  6)  •  S 

Burnt  S  GE  12 

-1.16971 
(  0.5664*) 

-0.082*6 
(  0.11*59) 

0.9U86 
(  0.8671D 

D(S  GE  12)  *  S 

0.11*95 
(  0.05715) 

0.01356 
(  0.01095) 

-0.08025 
(  0.09398) 

DUWT  S  GE  16 

0.52536 
(  0.TT790) 

0.92099 
(  0.85775) 

-0.20835 
(  0.53918) 

-0.28651 
(  0.556**) 

-0.2105* 
(  0.6710*) 

D(S  GE  16)  •  S 

-0.03363 
(  0.0*808) 

-0.05673 
(  0.053*8) 

0.013*3 
(  0.03356) 

0.02036 
(  0.03*40) 

0.02307 
(  0.0*287) 

DUNHT  S  GE  18 

0.07*25 
(  0.08058) 

0.07860 
(  0.10102) 

-0.02039 
(  0.05917) 

-0.05465 
(  0.07079) 

-0.0*356 
(  0.06615) 

SELF -EH  PLOYED  0.01621  0.332*2  0.02*28 

(  0.05787)  (    0.O599D  (  0.02510) 

STATE -LOCAL  GOVT  -0.06*32       -0.06929       -0.02001       -0.0*577  -0.03725 

(  0.030*3)  (    0.0*364)  (    0.025*5)  (    0.0136*)  (  0.03958) 


FEDERAL  GOVT 

-0.07816 
(  0.0*7*1) 

0.01977 
(  0.03437) 

•0.05360 
(  0.03164) 

-O.03350 
(  0.01877) 

•0.06065 
(  0.1339*) 

SINGLE 

-0.11296 
(  0.05273) 

-0.02628 
(  0.05584) 

0.06055 
(  0.04215) 

-0.0*116 
(  0.01680) 

-0.0*996 
(  0.0*676) 

DIVORCES 

-0.08028 
(  0.07*03) 

0.01069 
(  0.06682) 

0.04588 

(  0.07015) 

0.0055* 
(  0.0265*) 

WIDOWED 

ALL  CHILD  <  6 

-0.03672 

(  0.0**1!) 

-O.03301 
(  0.03989) 

0.0*775 
(  0.0311*) 

-0.00296 
(  0.01*53) 

-0.0323* 
(  0.03362) 

CHILD  <6  4  6-17 

-0.00662 
(  0.0*616) 

-0.02722 
(  0.0*29*) 

0.00568 
(  0.03280) 

0.01921 
(  0.01622) 

-0.00*75 
(  0.03950) 

ALL  CHILD  6-17 

-0.03*79 
(  0.05285) 

0.01182 
(  0.0*112) 

0.0258* 
(  0.037*9) 

-O.OOO37 
(  0.01663) 

-0.00375 
(  0.03807) 

#  OF  CHILD  <  6 

1  OF  CHILD  6-17 

-0.00760 
(  0.01620) 

-0.00117 
(  0.01375) 

0.0087* 
(  0.0101*) 

0.00559 
(  0.00539) 

-0.00252 
(  0.01090) 

DIPOSTSEC  CHILD) 

-0.07529 
(  0.1*265) 

-0.29606 

(  0.12263) 

•0.1*811 
(  0.06999) 

0.03719 
(  0.05697) 

0.0332* 
(  0.07319) 

•  POSTS EC  CHILD 

0.02618 
(  0.122*1) 

0.22513 
(  0.09769) 

0.11697 
(  0.05160) 

-0.05631 
(  0.0*766) 

-0.028*9 
(  0.05281) 

D(SP0USE  EAH>0) 

0.007*2 
(  0.17178) 

0.12968 
(    0. 16201 ) 

0.1*256 
(  0.13450) 

0.036*2 
(  0.07069) 

0.3*225 
(  0.20600) 

L4( SPOUSE  HOURS) 

0.03012 
(  0.0*9*0) 

0.02100 
(  0.0*750) 

0.00117 
(  0.03707) 

-0.0166* 
(  0.01906) 

0.00966 
(  0.0*060) 

LI  (SPOUSE  EARN) 

•0.01962 
(  0.01909) 

-0.02500 
(  0.02590) 

•0.01(86 
(  0.01764) 

0.00361 
(  0.00911) 

-0.04552 
(  0.02720) 

IBTERCEPT  (19T1) 

0.65519 
(  0.6555D 

2.44987 
(  0.77*04) 

-0.10316 
(  0.44622) 

0.M632 
(  0.2013*) 

0.30370 
(  0.91566) 

D(1972) 

-0.03062 
(  0.03689) 

0.01169 
(  0.034*3) 

-0.00111 
(  0.02654) 

0.00565 
(  0.012*8) 

0.01335 
(  0.02*6*) 

0(1973) 

-0.04046 
(  0.03619) 

-0.00170 
(  0.0333*) 

-0.00769 
(  0.02716) 

-0.01592 
(  0.01272) 

-0.00106 
(  0.02669) 

0(197*) 

-0.05291 
(  0.03622) 

0.01*46 

(  0.03236) 

0.04114 
(  0.02638) 

•O.01570 
(  0.01276) 

0.00*0* 
(  0.02665) 

R  Squared 

0.11574 

0.0*400 

0.11*00 

0.044*1 

0.08772 

F  Statiatlc 
F  d.f. 

1.54350 
(2*.  2*3) 

0.9536* 
(25.  MO) 

2.31330 
(24.  415) 

3.01560 
(25.  1607) 

2.536*0 
(25.  660) 

Standard  Error 

0.2181* 

0.1*965 

0.1*153 

0. 1*310 

0.26135 

Oba.nr.tlom 

308 

286 

440 

1633 

666 

( 
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Tablt  111.1.4(2),  eontiouad 
OC  11  OC  12  OC  13 


Dtp*nd«ot  Tar 

U  BOWS 

U  BOWS 

LI  BOWS 

U  BOWS 

IM  BOWS 

(AGE/10) 

-1.10064 
(    b. 91966) 

0.59399 
(  0.37865) 

0.5*608 

(  0.53027) 

0.48620 
(  0.258*8) 

0.85087 
(  0.350*2) 

(ACE/10)  SO 

0.22701 
(  0.08705) 

-0.08839 
(  0.08190) 

^). 09156 
(  0.13292) 

-0. 09657 
(  0.06060) 

•0. 1**65 
(  0.07859) 

(ACE/10)  CUBED 

-0.  01595 
(  0.00578) 

0.00368 
(  0.00566) 

0. 00*49 

(  0.01063) 

0.00619 
(  0.00*56) 

0.00738 
(  0.00567) 

YtS  OF  SCH  (S) 

.£,00673 
(  0.02602) 

0.03069 
(  0.03297) 

0.03077 
(  0.07056) 

-0, 01675 
(  6.02*70) 

-0.02127 
(  0.01685) 

DUWT  S  GE  6 

mmT  *  «  is 

WW  J    A  \c 

0. 50103 

(  o!*«13S) 

0. 4663? 

(  o!t3220) 

(  0.29202) 

-0.0*5  12 
(  0.0412*) 

03977 
(    0! 07259) 

0.008*0 
(  0.0273*) 

DUHHT  S  GE  16 

0.2*596 
(  1.1*624) 

1.25307 
(  1.53074) 

-0 . 2O770 
(  0.61956) 

-2.*11*9 
[  1.1*786) 

D(5  GE  16)  *  S 

(  "o!o7152) 

-0.  076)0 
(  0.09518) 

0.01540 
(  0.03856) 

0. 15358 
t  0.07027) 

DUHKT  5  GE  18 

0. J1899 
(  0.13022) 

0.01317 
(  0.119*5) 

0.23691 
(  0.17751) 

-0.01528 
(  0.06653) 

-0.0921* 
[  0.1059D 

SELF -CM  FLO  TED 

-0.02605 
<    0.0288' ) 

-0. 11703 
(  0.07502) 

0.06579 

(  0.11061) 

STATE-LOCAL  GOVT 

-0.1092* 

(  0.03597) 

-0.05486 
(  0.04182) 

-0.06120 

(  0.02211) 

-0. 01269 
!  0.02356) 

FEDERAL  GOVT 

-o.*o**o 

(  0.12211) 

-0.05827 
(  0.033*8) 

3I1GLE 

-C.  12842 
(     0  .  07089) 

0.01604 

(  0.05313) 

0.05705 
(  0.07487) 

-0. 03697 
(  0.03961) 

-0.01298 
[  0.0*773) 

DIVORCED 

-0.07477 

(  0.09237) 

0.10328 
(  0.13069) 

0.01677 
(  0.06852) 

0.06511 
t  0.05*43) 

WIDOWED 

-0.06588 
(  0.13615) 

ALL  CHILD  <  6 

-0.0*312 
(  0.0419*) 

-0. 12387 
(  0.04909) 

-0.05204 
(    0. 06009) 

-0.0**92 

(  0.03071) 

0  .  06  9  3  1 
(  0.03699) 

CHILD  <6  A  6-17 

0.00976 
(  0.04717) 

-0.05596 
(  0.05336) 

0.015*7 
(  0.06274) 

0.00576 
(  0.03*17) 

0.06007 
(  0.03608) 

ALL  CHILD  6-17 

-0.00967 
(  0.04204) 

0.03212 
(    0. 05U3) 

0.07401 
(  0.06932) 

0.03066 
(  0.03681) 

0.04679 

[  0.0*071) 

#  OF  CHILD  <  6 

#  OF  CHILD  6-17 

-0.00319 
(  0.01396) 

-0.01582 
(  0.01799) 

-0. 00933 

(  0.02163) 

-0. 00979 

(  0.01122) 

0.01172 
(  0.01363) 

D(FOSTSEC  CHILD) 

-0.04956 
(  0.06623) 

0.07688 
(  0.12026) 

-0.08MO 
(  0.15446) 

-0. 19**9 
(  0.06850) 

-0.237*9 

(  0.09275) 

#  POSTSEC  CHILD 

0.06726 
(  0.03993) 

-0. 11085 
(  0.09724) 

-0. 08085 
(  0.10663) 

0,08372 
(  0.07269) 

0. 1 15*6 
(  0.07289) 

D (SPOUSE  EARR>0) 

^). 27242 
(  0.16810) 

-0.06767 
(  0.14624) 

0.24289 

(  o!26iie> 

-0. 13160 

(  0.1*109) 

-0.22065 
(  0.1352") 

U (SPOUSE  HOURS) 

0. 11568 
(  0.03815) 

0.03772 
(  0.03844) 

0.05508 
(  0.06548) 

0.019*7 
(  0.0*123) 

0.07632 
(  0.03237) 

(  0.02100) 

(  0.02249) 

(  0.03080) 

(  o!oi881) 

(  0.02202) 

(  0.73203) 

(  0.63224) 

(  1.09436) 

(  o!**9«5) 

-0. 59*96 

(  0.57068) 

0(1972) 

-0.01*38 

(  0.03301) 

-0.01278 
(  0.03639) 

0.02785 
(  0.05030) 

-0.05184 

(  0.02767) 

0.01007 
(  0.03126) 

0(1973) 

•0.07762 
(  0.03372) 

-0.01425 
(  0.03617) 

-0.00039 
(  0.0*986) 

-0.02576 
(  0.02748) 

0.06*90 
(  0.03181) 

D(197»> 

-O.02922 
(  0.03**2) 

-0.02067 
(  0.03639) 

0.00537 
(  0.0*869) 

-0.02815 

(  0.02751) 

0.05782 

(  0.03116) 

■  Squared 

0.18163 

0.13838 

0.22232 

0.06866 

0.12813 

f  Statistic 

r  n.r. 

5.83100 
(22.  578) 

3.3»*SO 
(23.  *79) 

2.00110 
(26.  162) 

2.08*70 
(25.  707) 

«.6i590 

(22.  69D 

Standard  Error 

0.290*6 

0.27910 

0.2*428 

0.25509 

0.28*82 

Obaartatloaa 

(01 

503 

209 

733 

71* 

Table  111.1.4(2),  aontljraad 


Btptadcnt  Var        U  BOOK  U  HOURS  U  BOOSS       ur  BOUaS  U  HOWS 

(AGE/10)                  -0.06*56        0.2*663  -0. 02750      -0.1207*  -0.26192 

(    0.16727)  (    0.16569)  (    0.1*563)  (    0.15507)  (  0.3*231) 

(6GE/10)  SO               0.03072       -0.0**25  0.016*7  0.0*0*5  0.07510 

(    0.0*064)  (    0.03736)  (    0.03952)  (    0.03301)  (  0.07576) 

(ACE/10)  CUBED          -0.00350         0.00246  -0.00166       -0.00417  -0.00622 

(    0.00316)  (    0.00266)  (    0.00269)  (    0.00223)  (  0.00540) 

Y1S  OF  SCH  (S)          -0.00203       -0.01384  0.01521  0.00211  -0.04671 

(    0.00663)  (    0.01239)  (    0.01221)  (    0.02369)  (  0.04696) 


D(S  GE  8)  •  S 


DUMMY  S  GE  12  0.12191         0.11745       -0.04971  -0.66958 

(    0.17107)  (    0.15571)  (    0.25467)  (  0.46799) 

DCS  GE  12)  •  S  -0.00602  -0.01272         0.00546  0.07717 

(    0.01536)  (    0.01436)  (    0.02492)  (  0.05078) 

DUMMY  S  GE  16  0.16562        0.29*90  -1.0*339       -4.(9102  0.35325 

(    0.23665)  (    0.63*4*)  (    0.54*93)  (    0.49500)  (  0.63977) 

D(S  GE  16)  •  S       -0.00*49      -0.011*5        0.0*5*3        0.05*76  -0.02796 

(    0.01*97)  (    0.039*0)  (    0.0339*)  (    0.03098)  (  0.0*028) 

DUMMY  S  GE  16  0.01366        0.0*269  -0.0*877       -4.110*1  0.05096 

(    0.022*5)  (    0.07666)  (    0.0(361)  (    0.06101)  (  0.05199) 

SILT -EH  PLOYED  0.03752 
(  0.022*0 

STATE -LOCAL  GOVT       -0.00560        0.03106        0.03290  4.0(73* 

(    0.01529)  (    0.03636)  (    0.013*1)  <  0.02152) 

FEDE1AL  GOVT  -0.0*676 
(  0.0*306) 

SHGLE  -0.013(5       -0.02977  -4.02252       -0.05753  -4.0607* 

(    0.01*96)  (    0.03126)  (    0.03271)  (    0.03226)  (  0.0*365) 

DITO«  CEC  -0.02035        0.01(50        0.02537        0.0*423  0.02953 

(    0.03000)  (    0.0379*)  (    0.03902)  (    0.0*296)  (  0.06*33) 


ALL  CHILD  <  6  -0.02630       -0.02(33        0.00*36       -0.0*9*8  -0.02972 

(    0.01567)  (    0.02637)  (    0.02115)  (    0.02268)  !  0.02960) 

CHILD  <6  A  6-17        -0.00331       -0.02071       -0.00675       -0.050(8  -0.00363 

(    0.01663)  (    0.03062)  (    0.02973)  (    0.02368)  (  0.0335*) 

ALL  CHILD  6-17  0.01061        0.057*5        0.01993        0.0*995  0.03350 

(    0.01898)  (    0.03122)  (    0.02755)  (    0.02338)  (  0.02968) 


I  OF  CHILD  6-17 
D(KSTSEC  CHILD) 
*  POST  SEC  CHILD 
D(SPOUSE  EAII>0) 
L*  (SPOUSE  HOWS) 
U (SPOUSE  EA1I) 
MTE1CEPT  (1971) 

D(19T2> 

D(1973) 

D(19T«) 


0.00589 
(  0.00619) 


-0.0*833 
(  0.04500) 


0.073(2 
(  0.03*52) 


-0.03217 
(  0.0*504) 


0.04*45 

(  0.01657) 


-0.013(0 
(  0.009*1) 


0.76656 
0.23789) 


0.01604 
0.01352) 


0.00343 
(  0.01364) 


0.00185 
(  0.0O979) 


0.01401 
(  0.09493) 


-0.01426 
(  0.0*005) 


-0.14020 
(  0.13089) 


0.0*103 

(  0.0317*) 


-0.01(79 

(  0.01511) 


0.49066 
(  0.2*554) 


0.00624 
(  0.02259) 


-0.01140 
(  0.022*9) 


0.01172 
(  0.00633) 


0.10954 
(  0.05604) 


•4.07296 
(  0.04319) 


0.0*9(4 
(  0.10055) 


-0.01590 
(    0.009*2)  ( 


0.00«T5 
0.01097) 


0.08*99 

(    0.06119)  ( 


•4.08305 
0.06479) 


-0.0T934 
(    0.04445)  ( 


0.06429 
0.04814) 


0.00673 
0.01370) 


-4.03429 
(  0.02250) 


0.0*519 
(  0.02696) 


-0.04429 
(  0.01445) 


0.5*376 

(  0. 30031 ) 


-0.0016* 
(  0.01795) 


0.00*81 
(  0.01(26) 


0.00535 
(  0.01*99) 


0.16*77 
(    0.0*900)  ( 


-o.ooa** 

(    0.025O8)  ( 


-0.18290 
0.106*6) 


-0.0196* 

(    0.01352)  ( 


0.91619 
(    0.31T33)  ( 


-0.0272* 
(    0.01*60)  ( 


-0.01711 
(    0.01(20)  ( 


0.01999 
0.02667) 


0.01533 
0.01640) 


1.«2069 
0.6*604) 


0.00562 
0.02519) 


0.00661 
0.02*02) 


•4.01133 
(    0.01*9*)  ( 


0.02100 
0.02414) 


•  Squared 


F  Statlallc 
F  d.f. 


Standard  Error 
Obaarratlona 


0.0*618 


0.05*2* 


4.12020        2.(6920  2.19*40 

(22.  1*72)    (26.  Ml*)    (2*.  (36) 


0.20*6* 
1*95 


0.25566 


0.1*615 
Ml 


0.09*63 


*. 02020 
(23.  8*5) 


0.1*791 


0.0*757 


1.9*150 
(2*.  6*3) 


\ 


( 


c 


tmblt  111.1.4(2),  oontinaad 


kpntfnt  Tar        U  BOWS       U  SOWS      U  US      U  aOWS      U  HOURS 


(ME/10) 

0.SO719 
(  0.10785) 

0. 10700 
(  0.05916) 

0.47939 
I  0.06072) 

0.22770 
1  0.04047) 

0.01985 

(  0.03317) 

(ioi/io)  so 

-C. 11*03 
(  0.02502) 

-0.01369 
(  0.01288) 

•0.06129 
I  0.01374) 

•0.03365 
[  0.01157) 

0.00616 
(  0.0078D 

(ICE/ 10)  CUBED 

0.00782 
(  0.00185) 

0.00001 
I    0. 00089) 

0.00368 
(  0.00098) 

0.00089 
(    0. 00085) 

•O.00139 
(  0.00059) 

TIS  OF  SCH  (S) 

•0.00656 
(  0.00608) 

-0.00191 
1  0. 00321 ) 

-0. 0O501 
(  0.0O438) 

-O.OO351 
(  0.0O316) 

0.00260 
(  0.00321) 

HtWT  S  EE  6 

0.03*13 

(  0.02811) 

D(S  CE  8)  •  S 

•0.00251 
(  0.00382) 

Dt*t*T  S  SE  12 

-0.00188 
(  0.06823) 

-0.02216 
(  0.01711) 

0.13606 
(  0.06041) 

0. 12308 
(  0.O467D 

0.01801 
(  0.03397) 

D(S  CE  12)  •  S 

0.00093 
(  0.0O79D 

0.00251 
(  0.00126) 

-C . 00779 
(  0.00546) 

-0.00727 
(  0.00420) 

0.00006 
(    0.00301 ) 

OUHXT  S  CE  16 

0.«15«8 

(  0.18152) 

0.10323 
(  0.22761) 

-0.43109 
(  0.2*649) 

0.83030 
(  0.39615) 

-0.53563 
(  0.18730) 

D(S  CE  16)  •  S 

-0.02190 
(  0.03001) 

-0.00711 
(  0.01117) 

0.02868 

(  0.01797) 

•0.0*811 

(  0.02461) 

0.03150 
(  0.01118) 

fumy     r:r  1  ft 

0. 01 107 
(  0.06192) 

0.02723 
(  o!o2803> 

-0.  04861 

(  o!o3736) 

0. 11659 
(  o!o5077) 

SELF -EH PLOYED 

0.21131 
(  0.01560) 

0.09615 
(  0.00596) 

0.03845 
(  0.00976) 

0.00076 
(  0.00559) 

S717E-L0CAL  COTT 

-0.03060 
(  0.00885) 

-0.02226 
(  0.OO59D 

FEKUL  GOVT 

-0. 02750 
(  0.00656) 

ST HOLE 

(  0.02213) 

-0.  03820 
(  0.01275) 

-G.  1 1755 
(  0.01361) 

O7902 
(  o!oo888) 

-0. 01665 
(  0.00670) 

DI  VOICED 

-0.01368 
(  0.02610) 

0.00756 
(  0.0H95) 

-0.03)410 

(  0.01700) 

-0.01732 
(  0.01386) 

-0. 01337 
(  0.00812) 

WIDOWED 

ILL  CHILD  <  6 

-0.01329 
(  0.01515) 

-0.00506 
(  0.00783) 

-0.00478 
(  0.00961) 

-0.01637 
(  0.00751) 

-0.0136' 
(  0.00157) 

CHILD  <6  1  6-17 

-0.02599 
(  0.01838) 

-0.00371 
(  0.01001) 

0.01223 
(  0.01117) 

0.00570 
(  0.00961) 

-O.OO32O 
(  0.00551) 

ILL  CHILD  6-17 

0.00982 
(  0.01716) 

-0.00327 
(  0.00889) 

0.00861 
(  0.01179) 

0.02021 
(  0.01065) 

-O.OO329 
(  0.0052D 

t  OF  CHILD  <  6 

♦  OF  CHILD  6-17 

0.00131 
(  0.00556) 

0.00116 
(  0.00290) 

•0.00531 
(  0.00312) 

-0.01037 
(  0.00296) 

-0.00129 
(  0.00157) 

D(POSTSEC  CHILD) 

-0.03166 
(  0.0*31') 

0.01215 
(  0.02110) 

-0. 07707 
(  0.0289D 

-0.02950 
(  0.02871) 

0.01911 
(  0.02126) 

t  P0S7SEC  CHILD 

0.01237 

(  0.03500) 

-0.01111 
!  0,0169*) 

0.02618 

!  0.02369) 

-0.01519 
(  0.02422) 

-0.01515 
(  0.018*3) 

D(SPOUSE  EA»«>0) 

0.07852 
(  0.07016) 

-0.09369 
0.03917) 

0.07852 
0.04686) 

-0. 01265 
0.04085) 

0.03699 
0.02391 ) 

LI (SPOUSE  HOUIS) 

0.039*9 
(  0.01778) 

0.05285 
(    0.00891 ) 

0.010O2 
(  0.01170) 

0.01196 
(  0.01013) 

0.00292 
(  0.00605) 

LI  (SPOUSE  Ell!) 

-0.  02706 
(  0.00922) 

-0. 01 116 
(  0.00509) 

-0.01419 
(  0.00596) 

-O.OO511 
(  0.00530) 

-0.00611 
(  0.00312) 

irreicEPT  (197D 

0.26955 

\      U.  IO IT*  J 

0.70719 
a  msns  1 
9 ■ vycuo 1 

0.07499 

A   AOAAA  1 

0.40734 
f     n  *fKii> 

0.65527 

0  0*^903) 

0(1972) 

0.02478 
(  0.01284) 

•0.00286 
(  0.00672) 

0.00614 
(  0.00637) 

0.01278 
(  0.006*0) 

0.00612 
(  0.00398) 

0(1973) 

-0.00572 
(    0.01301 > 

-0.00216 
(  0.00671) 

0.00344 
(  0.00642) 

0.00417 
(  0.00693) 

0.0OO60 
(  0.00401) 

D097D 

•0.00428 

(  0.01326) 

-0.01961 
(    0. 00666) 

-0.00141 
(  0.00665) 

-0.00511 
(  0.00711) 

•0.02269 
(  0.00416) 

I  Sauarad 

0. 12129 

0.04407 

0.12182 

0.0*957 

0.02462 

F  Statistic 

F  d.f . 

14.75800 
(24.  2566) 

20.  37500 
(24.10606) 

36.2*600 

(24.  6103) 

23.6*300 
(25.  6013) 

20.21200 
(2*. 20*17) 

StaMtard  Error 

0.23101 

0.24568 

0.234*4 

0.19211 

0.20662 

Obaanr  atlona 

2591 

10*31 

6128 

6039 

20*44 

I 
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labia  111.1.4(2) 

,  oonclodad 

OC  26 

OC  27 

OC  28 

OC  29 

OC  30 

hfiadnt  far 

LB  BOWS 

LB  BOURS 

LB  BOOBS 

LB  B0UB3 

LI  HOURS 

(ACE/10) 

0.20368 
(  0.0*300) 

0.14*16 
(  0.08125) 

0.  44246 

(  0.06270) 

0.62802 
(  0.120*9) 

0.57*36 
(  0.06229) 

(AGE/10)  SO 

-0.03501 
(  0.01066) 

-0.01500 
(  0.01962) 

-0.0(592 

(  0.01539) 

•0.1105* 
(  0.02767) 

-0. 10672 
(  0.01*7*) 

(AGE/10)  CUBED 

0.00159 
(  0.0008*) 

-C. 00061 
(  0.0015D 

0.00505 
(  0.00119) 

0.00527 
(  0.00199) 

0.00565 

(  o.ooiio) 

TBS  OF  SCH  (S) 

0.003*5 
(  0.00283) 

O.O0658 
(  0.00657) 

0.00117 
(  0.00450) 

0.00401 

(  0.00780) 

0.00521 
(  0.005*7) 

DUMMY  SEE  1 

0.10891 
(  0.03028) 

-0.05372 
(  0.05962) 

0.09136 
(  0.05003) 

0.08928 

(  0.12937) 

0. 12567 
(  0.05*60) 

D(S  (Z  S)  •  S 

-0.011** 
(  0.00386) 

0.00388 
(  0.0079D 

-0.01042 
(  0.00629) 

-0.00831 
(  0.01*99) 

-0.01537 
(  0.00720) 

DUMMY  S  GE  12 

0.0T721 
(  0.05057) 

0.17918 
(  0.07070) 

0.35*4* 

(  0.0792*) 

0.63006 
(  0.23975) 

0.21563 
(  0.07029) 

D(S  GE  12)  •  S 

-0.00266 
(  0.00*39) 

-0.014*5 
(  0.00628) 

-0.0213* 
(  0.00687) 

-0.0*2*9 

(  0.02079) 

-0.01179 
(  0.00627) 

DUMMY  S  GE  16 

0.05*67 
(  0.30878) 

-1.82689 

(  0.53553) 

0.05933 
(  0.7*576) 

-0.33566 
(  0.31532) 

D(S  GE  16)  *  S 

-0.00121 
(  0.01886) 

0. 12135 
(  0.03287) 

(  0.0*653) 

0.02531 
(  0.01923) 

DUWIT  S  GE  18 

SELF-EMPLOYED 

0.02513 
(  0.01*32) 

0. 107*7 
(  0.01505) 

STATE-LOCAL  GOVT 

-0.07670 
(  0.01282) 

0.02*2* 

(  0.01073) 

-0.13671 
(  0.04611) 

0.03600 
(  0.0073*) 

FEDERAL  GOVT 

SINGLE 

-0.06572 
(  0.00767) 

-0.07*10 
(  0.0150*) 

•0.06463 

(  0.01219) 

-0.07667 
(  0.03230) 

-0.09206 
(  0.01266) 

DIVOtCED 

-0.02302 
(  0.01068) 

-0.01136 
(  0.01750) 

-0.01864 
(  0.0185*) 

-0. 16199 
(  0.04901) 

-0.03677 
(  0.01713) 

WIDOWED 

ALL  CHILD  <  6 

•0. 01229 
(  0.00605) 

0.00275 
(  0.010*9) 

0.00*25 

(  0.0103D 

0.03033 
(  0.02778) 

•0.01319 
(  0.00987) 

CHILD  <6  4  6-17 

0.0021* 
(  0.00721) 

0.03165 
(  0.01292) 

0.02007 
(  0.0133D 

0.03939 
(  0.03525) 

0.03356 
(  0.0135D 

ALL  CHILD  6-17 

0.00907 
(  0.00765) 

0.01799 
(  0.01220) 

-0.00378 
(  0.01*18) 

0.00450 
(  0.03542) 

0.01905 
(  0.01363) 

1  OF  CHILD  <  6 

#  OF  CHILD  6-17 

-0.00583 
(  0.0021*) 

0.00502 
(  O.O03S2) 

-0.00765 
(   0. 00361) 

0.00235 
(  0.00852) 

-0.010*3 
(  0.00367) 

DCFOSTSEC  CHILD) 

0.02389 
(  0.03335) 

0.0*230 
(  0.062*1) 

-0.10115 
(  0.0*339) 

0.09023 
(  0.13944) 

-0.02675 
(  0.0*177) 

«  POSTSEC  CHILD 

-0.03602 
(  0.02895) 

-0.06*98 

(  0.05521) 

0.02263 
(  0.03*96) 

•4.20732 
(  0.11506) 

-0.0*169 
(  0.03*24) 

DOFOUSE  EAM>0) 

0.05092 
(  0.03357) 

0.0*602 
(  0.05*31) 

-0.03612 
(  0.06665) 

-0.33697 
(  0.16813) 

-0.0*982 

(  0.06017) 

L*  (SPOUSE  HOURS) 

0.01779 
(  0.00863) 

0.03888 
(  0.01392) 

O.OMOO 
(  0.01682) 

0.05651 
(  0.0425D 

0.01*38 
(  0.01*92) 

LI  (SPOUSE  EAM) 

-0.01521 
(  0.00*12) 

•4.02329 
(  0.00698) 

•0.01*22 
(  0.00765) 

0.01071 
(  0.02110) 

-0.00152 
(  0.007*1) 

INTERCEPT  (197D 

0.40519 
(  0.O583D 

0.«1*19 
(  0.11549) 

0.01882 
(  0.08575) 

-0. 16567 
(  0.17310) 

-0.135*1 
(  0.09050) 

D(1972) 

0.01187 
(  0.00542) 

•0.01217 
(  0.00933) 

0.00651 
(  0.00995) 

0.01677 
(    0. 02621) 

-0.0033* 
(  0.00936) 

D(1973) 

0.00875 
(  0.00550) 

-0.01680 
(  0.009*4) 

0.00099 
(  0.00973) 

0.02787 
(  0.02557) 

-0.01552 
(  0.00932) 

0(1974) 

-0.0*004 

(  0.00570) 

-0.01066 
(  0.00968) 

-0.0102* 

(  0.01010) 

-0.00*75 
(  0.02662) 

•0.01113 
(  0.009*6) 

1  Squared 

0.05317 

0.06398 

0.1J776 

0.16188 

0.17111 

F  Statistic 

2*.»9*00 

14.65600 

27.80700 

8.87*80 

45.21600 

F  d.r.  (24.10495)    (24.  5146)    (25.  4351)    (25.  1149)    (26.  5695) 

Standard  Error  0.20106        0.2*219        0.23081        0.31*27  0.2509* 

OkMrvatlona  10520  5171  4377  1175  5722 


I  1 


( 


( 


Dependant  Var 

(AGE/ 10) 

(AGE/ 10)  SO 
(AGE/ 10)  CUBED 
IK  OF  SCH  (S) 

wmi  set  i 

D(S  GE  B)  •  S 
DUMMY  S  CE  12 
D(S  CE  12)  •  S 
DUMMY  S  SE  16 

D(S  CE  16)  •  S 
oumi  S  CE  18 
SELF-EMPLOYED 
STATE-LOCAL  GOVT 
FEDERAL  GOVT 
SINGLE 
DIVORCED 
WIDOWED 
ALL  CHILD  <  6 
CHILD  <6  t  6-17 
ALL  CHILD  6-17 
I  OF  CHILD  <  6 
I  OF  CHILD  6-17 
DtPOSTSEC  CHILD) 
$  POSTSEC  CHILD 
D(SPOUSE  EARN>0) 
LB (SPOUSE  HOURS ) 
LN (SPOUSE  EAR!) 
INTERCEPT  (1575) 
D(19T6) 
D(1977) 
D(1978> 

■  Squared 

F  Statlatlc 

F  d.f. 

Standard  Error 
Obeervatlona 


Table  111.1.4(3) 
■oun  Function*,  1975-78 

OC  01            OC  02            OC  03  OC  0«  OC  05 

U  HOURS        U  HOUHS       U  BOWS  U  HOURS  U  HOURS 

0.1*397        0.194*8        0.02*88  0.30769  0.38290 

(    0.09561)  (    0.«3228)  (    0.2*509)  (    0.08669)  (  0.17919) 

-0.02007       -0.03376        0.0180*  -0.06592  -0.06218 

(    0.02128)  (    0.1012*)  (    0.06*96)  (    0.01966)  (  0.03615) 

0.000**         0.00188       -0.0031*  0.00*37  0.00272 

(    0.0015D  (  (0.00763)  (    0.0055*)  (    0.001**)  (  0.0023') 

0.0000*         0.01826       -0.001*1  -0.00677  -0.01869 

(    0.00*5*)  •(    0.01905)  (    0.00585)  (    0.00285)  (  0.01363) 


-0.21100  1.1*957       -0.1120*  -0.06729 

(    0.22867)  (    0.58295)  (    0.32787)  (  0.1*558) 

0.01*8*  -0.07017         0.00672  0.00561 

(    0.01*36)  (    0.03686)  (    0.020*5)  (  0.00912) 

-0.0237*  0.08741       -0.02119        0.01197  0.09603 

(    0.02789)  (    0.05608)  (    0.03790)  (    0.01716)  (  0.OM58) 

0.0*663  0.09903  0.0*17* 

(    0.01160)  (    0.02836)  (  0.01650) 

-0.07562  -0.0*913       -0.03697       -0.03727  -0.06318 

(    0.01327)  (    0.0*807)  (    0.01727)  (    0.00966)  (  0.02176) 

-0.0*5*0  -0.03**5       -0.02152       -0.0*5**  -0.05600 

(    0.01523)  (    0.05582)  (    0.01818)  (    0.00903)  (  0.02933) 

-0.02893  -0.03162       -0.01069       -0.02697  -0.03726 

(    0.0150*)  (    0.05195)  (    0.02030)  (    0.01168)  <  0.02774) 

0.0301*  0.04485       -0.00741       -0.01581  -0. 03567 

(    0.02024)  (    0.05775)  (    0.02*79)  (    0.01338)  (  0.03420) 

0.06192 
(  0.04133) 

0.00940  0.04639        0.01435        0.00240  0.01005 

(    0.02468)  (    0.06929)  (    0.02981)  (    0.01871)  (  0.03916) 

-0.00413  0.08030        0.02690       -0.01119  -0.06167 

(    0.02513)  (    0.08259)  (    0.02982)  (    0.01768)  (  0.04187) 

0.01082  -0.00453         0.01103        -0.00528  0.00740 

(    0.01597)  (    0.04707)  (    0.02341)  (    0.00978)  (  0.02956) 

0.00116  -0.02414       -0.00661       -0.00203  0.02975 

(    0.01378)  (    0.04312)  (    0.01662)  (    0.01095)  (  0.02076) 

0.00063  0.00068       -0.00523         0.00268  0.01060 

(    0.00679)  (    0.02108)  (    0.00845)  (    0.0039U  (  0.01182) 

-0.00551  0.12188        0.09721        0.01304  0.00496 

<    0.03300)  (    0.11532)  (    0.06858)  (    0.01872)  (  0.04299) 

0.02510  -O.O8350       -0.12439       -O. 01561  -0.00429 

(    0.02457)  (    0.08676)  (    0.05635)  (    0.01384)  (  0.027*1) 

-0.02572  0.04278       -0.00022       -0.00552  -0.03404 

(    0.04676)  (    0.10434)  (    0.05562)  (    0.02534)  (  0.07241) 

0.00325  -0.03858       -0.00528       -0.00460  0.05631 

(    0.01488)  (    0.0*367)  (    0.01921)  (    0.00843)  (  0.02243) 

-0.00062  0.01098       -0.00007         0.00062  -0.01828 

(    0.00593)  (    0.01755)  (    0.00819)  (    0.00383)  <  0.01103) 

0.50129  0.08525        0.62896        0.4*093  0.44450 

(    0.15123)  (    0.66527)  (    0.30681)  (    0.12586)  (  0.3*957) 

•4.00041  0.07269        0.01119        0.01358  -0.02596 

(    0.01105)  (    0.03390)  (    0.01512)  (    0.0073!)  <  0.01982) 

0.01219  0.07211        0.00742        0.00996  -0.06081 

(    0.01096)  (    0.03536)  (    0.01*72)  (    0.00737)  (  0.01929) 

0.00717  0.0*59*        0.02061       -0.00055  -0.02058 

(    0.01079)  (    0.03140)  (    0.01*30)  (    0.0073*)  (  0.01963) 


0.110*2 

6. (8890 

(26.  1*43) 


0.23603 

1.91550 
(25.  155) 


0.06549 

2.032*0 
(24.  6*6) 


0.03182 

». 07980 
(2*.  2979) 


0.12518 

5. 91030 
(23.  950) 


0.1**42        0.14*34        0.13544        0.13798  0.20522 
1*70  181  721  3004  974 


c 


table  111.1.4(3),  eoBtinnd 


Dt pendent  ««r 

(AGE/ 10) 

(AGE/ 10)  SO 
(AGE/10)  CUBED 
IRS  OF  SCH  (S) 
DUWT  S  G£  6 
B(S  CE  6)  *  S 

vumi  s  ce  12 

D(S  CE  12)  •  S 
DUWT  S  GE  16 

D(S  CE  16)  •  S 
Burnt  S  CE  18 
SELF-EMPLOYED 
STATE-LOCAL  GOVT 
FEDERAL  GOVT 
SINGLE 
DIVORCED 
WIDOWED 
ALL  CHILD  <  6 
CHILD  <6  t  6-17 
AIL  CHILD  6-17 
I  Of  CHILD  <  6 
I  OF  CHILD  6-17 
DfPOSTSEC  CHILD) 
f  POSTSEC  CHILD 
DfSPOUSE  EARN>0) 
LM (SPOUSE  HOURS) 
LN  (SPOUSE  EARN) 
INTERCEPT  (1975) 

DH976) 

D(1977> 

D(197B) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Obaarvatlona 


0C06  OC  07  OC  08            OC  09  OC  10 

LM  HOURS  U  BOORS  U  BOORS  LI  BOURS  U  HOURS 

0.M137  0.0200*  1.20628        0.25*00  0.5608* 

(    0.36*62)  (    0.29603)  (    0.2*020)  (    0.07932)  (  0.17627) 

-0.06996  0.01003  -0.25325       -0.0*6*1  -0.10378 

(    0.0856*)  (    0.07170)  (    0.05761)  (    0.01952)  (  0.036*1) 

0.00272  -0.00183  0.0167*         0.00270  0.00530 

(    0.006*8)  (    0.00555)  (    0.00**3)  (    0.0015*)  (  0.00237) 

0.00615  -0.00*71  -0.00939        0.01381  -0.00125 

(    0.01963)  (    0.00797)  (    0.00911)  (    0.01057)  (  0.01217) 


0.190*1 
(  0.11*77) 


-0.01927 
(  0.0109f) 

0.80378       -0.51*68       -0.0608*        0.*2357  -0.59921 

(    0.62016)  (    0.*3611>  (    0.«3797)  (    0.3583*)  (  O.I903D 

-0.0*838        0.03282        0.0080*       -0.02566  0.03708 

(    0.03930)  (    0.02736)  (    0.027*5)  (    0.02210)  (  0.03065) 

0.05793        0.00***       -0.01*29      -0.01966  -0.1*223 

(    0.05988)  (    0.0*961)  (    0.0*629)  (    0.0*372)  (  0.0*905) 

-0.02329  0.06206  0.05*66 

(    0.0366*)  (    0.02*62)  (  0.01969) 

-0.0*232       -0.0*853       -0.03679       -0.0*990  -0.00100 

(    0.02185)  (    0.02990)  (    0.01660)  (    0.0103D  (  0.02718) 

-0.03039       -0.03510       -0.00356  -0.02182 

(    0.03051)  (    0.01862)  (    0.0192*)  (  0.01000) 

-0.05910       -0.06236       -0.03231       -0.03503  -0.1053* 

(    0.035*2)  (    0.0301*)  (    0.02893)  (    0.01210)  (  0.03*32) 

-0.0*5*7       -0.01985       -0.03320       -0.01013  0.02151 

(    0  .  0*010)  (    0  .  0*322)  (    O.0393D  (    0.01526)  (  0.0*177) 


-0.11806 
0.05673) 

0.02502 
0.0*618) 

-0.060*3 
(  0.05003) 

0.01375 
0.01962) 

-0.05029 
0.057*0) 

-0.0*865 
0.0*591) 

-0.0*55* 

(  0.05082) 

0.00795 
0.01987) 

0.01*03 
0.0*278) 

-0.0*621 
0.03072) 

-0.01976 
(  0.03115) 

-0.02377 
0.C1225) 

0.0*826 
0.03126) 

0.00216 
0.02709) 

0.01363 
i  0.03030) 

-0.00862 

0.01176) 

-0.0082* 
0.01862) 

0.01722 
0.01237) 

-0.00500 
(  0.01269) 

0.00682 
0.00*9*) 

-0.00695 
0.0761*) 

0.00013 

0.0*597) 

-0.07193 
(  0.0513*) 

-0.06523 
0.03666) 

0.023*2 
0.05757) 

0.00660 

o. 03110 

0.0*965 
(    0.03591 > 

0.03715 
0.03075) 

0.1819* 
0.09200) 

-0.08792 

0.07973) 

-0.0*922 
(  0.06038) 

0.0*662 
0.03567) 

0.03203 
0.02753) 

0.0565* 
0.02612) 

0.03580 
(  0.02585) 

-0.0173* 
0.01118) 

-0.03250 
0.01315) 

-0.01196 
0.011*1) 

-0.01036 
(  0.01009) 

0.00197 
0.00*27) 

-0.10511 
0.57919) 

0.67887 
O.«075*> 

-0.926*5 
(  0.33689) 

0.25575 
0.15039) 

0.02036 
0.02610) 

0.060*1 
0.01960) 

0.06060 
(  0.01927) 

0.00637 
0.00901) 

-0.00*60 
0.027*7) 

0.03270 
0.02012) 

0.05601 
(  0.02038) 

0.00030 

0.0068*) 

0.02*18 
0.02717) 

0.0*373 
0.01962) 

0.00020 
(  0.01075) 

0.02255 
0.00689) 

-0.00851 
( '  0.0*573) 


-0.02707 
(  0.0*821) 


-O.OO3O7 
(  0.03178) 


0.00353 
(  0.02620) 


-0.00520 
(  0.01286) 


-0.07881 
(  0.05161) 


0.0**65 

(  0.03896) 


0.0*770 
(  0.08657) 


-0.0278* 
(  0.02*07) 


0.00283 
(  0.01278) 


-0.07780 
(    0.31791 ) 


-0.02121 
(  0.02222) 


-0.02906 
(  0.02223) 


-0.03230 
(  0.02222) 


0.11070 

2.10120 
(25.  «22) 


0.129*1 

1.76520 
(2*.  285) 


0. 167*6 

«. J6310 
(2*.  523) 


0.06*56 

6.29530 
(27.  16*0) 


0. 10898 

«. 301*0 
(2*.  8*9) 


0.19065        0.12026        0.16183        0.13163  0.2210* 
4*8  310  5*8  1666  869 


( 


( 


tmbht  111.1.4(3) ,  continissd 


OC  11 

OC  12 

oc  13 

OC  1* 

oc  15 

Dapaadtnt  Var 

La*  HOWS 

U  HOURS 

U  ROOTS 

U  RDUtS 

U  ROOTS 

a 

(AGE/10) 

-1.78311 
(  0.35876) 

-0.0*679 

(  0.25750) 

0.18800 
(  0.42003) 

0.48162 
(  0.19258) 

1.86706 

(  0.30150) 

(ACE/10)  SQ 

0.368*9 

V       Vm  VI 3  IJ/ 

0.05901 
(    o. 055 17 ) 

-0.03795 

f      A  tAOTAt 

-0.08769 

-0.37M9 
1     ft  ftAA^a \ 

(ACE/10)  CUBED 

-0.02516 

-0.00686 

0.001*6 

/      ft   AAA*J  3  \ 

O.OO513 

1      ft  Aft^aai\ 
I  U.WUjVD) 

0.02*05 
(  0.00520) 

ns  or  sch  cs) 

-0.02637 

\      V  •  HKsCOsC  l 

0.00*95 

l      V  .  wc*n)0  1 

-0.02652 

\     V •  UUf  c •« ) 

-0.02722 

1      ft    ft9  »  n  n  \ 

1    tt. 03**0 J 

DUMMY  S  CE  e 

0(S  CE  8)  •  S 

DUMMY  S  CE  12 

0.22552 

(  0.32273) 

0.51621 

I      ft    TJfJWfcii  \ 

I     0.  yci*3) 

DCS  CE  12)  •  S 

-0.01362 

1      ft   n^De  1  \ 
1  O.OC093) 

-0.03951 
(  0.02925) 

DUMMY  S  CE  16 

-1.1999* 

I      U ■ 0 1 07V j 

-I.35035 

/        9  MWCt 
V        •  «  UsC  JOO  J 

-0.58748 

\      U.  *nfO  Id  } 

0.97917 

(  1.21577) 

DCS  CE  16)  •  S 

0.07986 
(  0*05099) 

0.085*6 

0.0*202 

-0.05168 
(     0  07* IS) 

DUMMY  S  CE  16 

-0.00651 

f     0  Oft^QC,  \ 

\      v  .  uvjuj  * 

•0.0570* 

(  0.12157) 

-0-035*5 
(  0.0*37*) 

0. 1*202 
(  0.06715) 

SELF-EMPLOYED 

0.0*76* 

(  0.0239S) 

-0.00220 
(  0.0*083) 

STATE-LOCAL  GOVT 

-0.0136* 

-0. 3*027 

(      0  OQ^06) 

0.01787 
(  0.02977) 

-0.01706 
(  0.01*80) 

-0.02872 
(    0.0200* ) 

FEDERAL  GOVT 

-0.0586* 
(  0. 15029) 

-0.0856* 
(  0.0SO6*) 

-0.02O07 

f      A  A917ati 
1      U.  Uaf  1  f  *•  J 

0.04595 
i     ft  nuns  1 ^ 

SINGLE 

-0.05*89 
(    0  0*75*) 

0.00330 

I      U.UJ**3  f  ) 

-0.1633* 
(    0 • 0*971 ) 

0.03228 

-0.17709 

l     u.  UJD  1*»  J 

DIVORCED 

0.02681 

f    n  ko?  1  \ 

1      V • UvW c 1 1 

-0.10115 

0.00857 
(  0.02905) 

-0.1*202 

(     0  0^00?) 

WIDOWED 

ALL  CHILD  <  6 

0.00122 

0.036*8 

r      ft   IY77?  f.  \ 
\      U *  U(  ICQ  1 

-0.10212 

l      v  *  UO 1 OU J 

-0.00520 

0.07587 
(    0. 05* 19) 

CHILD  <6  i  6-17 

-0.0525* 

-0.05127 
^    u  •  Ui  uo**  j 

-0.03116 

f         A  AatalBB^ 

-0.0*210 
(  0.0*53*) 

0.03961 
(  0.05675) 

ALL  CHILD  6-17 

-0.08*56 

f    n  tuion^ 

1     u>  v*  1  »/  u  y 

-0.015*2 
(     0 . 0*72  * ) 

-0.004*9 

0.00927 

(      ti  A9AQ  O  t 

-0.01*63 
r    a  nT7f)c\ 

i      v. V} I 0? 1 

§  OF  CHILD  <  6 

0.01606 
{  O.O2969) 

0.0200*. 
(  0.0*375) 

-0.0072* 

V      W  •  W**3C  3  / 

0.03818 

f      d   QPfsQ  1  ) 

V       W  s  U£07  1  7 

-0.06*21 
(  0.030*2) 

1  OF  CHILD  6-17 

0.04922 

1        V  s  V  II  / 

0.01855 

0.002*9 

(  0.02732) 

0.00132 

(      O  filial 

-0.0120* 
(  0.01327) 

DCPOSTSEC  CHILD) 

0.01186 
(    0*  0576*1 ) 

0.02667 

1      ft  fY700*X  1 

I      U . Uf 773 J 

-0.10661 
(    0. 13553) 

O.03903 

f     ft  AAaa  ? \ 

0.00009 

f  POSTSEC  CHILD 

0.03265 

-0.0*6*1 

f      ft    n£707 \ 

1    u.  u?  it  1 1 

0.02872 

1       A    teV7 Aft  \ 

-0.09500 

/     n  akoii  1 1 

\       U  .  IT57U  1  J 

-0.06556 

f       ft  ACQ^ni 

DCSFOUSE  EARN>0> 

-0.09776 
\     U.I  <o*»y  i 

0.20553 

-0.0181* 

I      U. lJJ^U^ 

-0. 10250 
i     n  m  can  \ 

0.07891 

I      U • VI  Dec  J 

L« (SPOUSE  HOURS) 

0.02798 
(  0.03303) 

-0.01558 
(  0.02999) 

-0.00269 
(  0.036*1) 

0.06608 
(  0.02579) 

-0.01855 
(  0.02489) 

LN (SPOUSE  EARN) 

0.0038* 
(  0.01656) 

-0.02238 
(  0.01*59) 

-0.00369 
{  0.017**) 

-0.01319 
(  0.01065) 

-0.00569 
(  0.01157) 

INTERCEPT  (1975) 

3.79183 
(  0.5*200) 

1.01553 
(  0.42626) 

0.63758 
(  0.5*683) 

0.27077 
(  0.27995) 

-1.73542 
(  0.61563) 

0O976) 

-0.01802 
(  0.02819) 

0.00308 
(  0.02992) 

•O.05929 
(  0.03885) 

-O.02139 
(  0.01955) 

0.02731 
(  0.02573) 

0O977) 

0.01*61 
(  0.02812) 

0.00861 
(  0.03079) 

0.02555 
(  0.03588) 

0.01660 
(  0.01890) 

0.0291* 
(  0.02657) 

0(1978) 

0.03OI7 
(  0.028*1) 

-0.0(721 
(  0.0293*) 

0.05377 
(  0.038O0) 

-0.01861 
(  0.01909) 

0.01811 
(  0.02559) 

1  Squared 

0.13292 

0.153O7 

0.15882 

0.08616 

0.22798 

F  Statistic 
F  d.f. 

5.92*70 
(20.  773) 

».»9760 
(26.  6*') 

2.01160 
(26.  277) 

(.18380 
(2*.  1065) 

10.60600 
(2*.  862) 

Standard  Error 

0.27276 

0.25700 

0.20983 

0.21588 

0.25902 

Observations 

79* 

•7* 

SO* 

1090 

887 

( 


c 


c 


Tfeble  111.1.4(3),  continued 


Dependent  Var 

(AGE/10) 

(AGE/10)  SO 
(ACE/10)  CUBED 
T(S  OF  SCH  (S) 
OUtIT  S  SE  8 

CIS  GE  8)  •  S 
OUWT  S  GE  12 

DISS  12)  •  S 
BUWT  S  GE  16 

0(S  GE  16)  •  S 
DUWH  S  GE  18 
SELF -EMPLOYED 
STATE-LOCAL  GOVT 
FEDERAL  GOVT 
SINGLE 
DIVORCED 
WIDOWED 
ALL  CHILD  <  6 
CHILD  <6  4  6-17 
ALL  CHILD  6-17 
«  Of  CHILD  <  6 
«  OF  CHILD  6-17 
D(POSTSEC  CHILD) 
1  POSTS EC  CHILD 
DtSPOUSE  EAKH>0) 
LNCSFOUSE  HOURS ) 
LN(SPOUSE  EARN) 
INTERCEPT  (1975) 

DM976) 

D0977) 

Dd978) 

t  Squared 
F  Statistic 

f  a.r. 

Standard  Error 
Obaarvatlons 


OC  16  OC  17  OC  18  OC  19  OC  20 

U  BOOTS  LA  HOOTS       LJ  HOOTS  LI  BOWS  LI  HOURS 

0.13865        0.43338       -0.1627s        0.06087  0.33702 

(    0.12972)  (    0.16587)  (    0.11264)  (    0.11419)  (  0.22208) 

-0.01644       -0.07167         0.05265         0.00052  -0.05819 

(    0.03056)  (    0.03919)  (    0.02344)  (    0.02412)  (  0.04936) 

-0.00006         0.00327       -0.00494       -0.00122  0.00322 

(    0.00232)  (    0.00296)  (    0.00156)  (    0.00162)  (  0.0035") 

-0.00886       -0.00952        0.00908       -0.00209  -0.00269 

(    0.00752)  (    0.01652)  (    0.00782)  (    0.00528)  (  0.00743) 


-0.09994  0.17128 

(    0.19093)  (  0.09675) 

0.01063       -O. 01381 

(    0.01811)  (  0.00913) 


0.26533        0.95117  0.04481  -0.17072  -0.66988 

(    0.20763)  (    0.46587)  (  0.30147)  (    0.33928)  (  0.40202) 

-0.01238       -0.05571  -0.00126  0.01156  0.04532 

(    0.01334)  (    0.02907)  (  0.01878)  (    0.02121)  (  0.02481) 

0.03816        0.04844  0.06912  0. 00850  -0.04684 

(    0.01850)  (    0.05507)  (  0.03465)  (    0.O4109)  (  0.03662) 

-0.10349  0.04621 

(    0.04793)  (  0.01594) 

-0.00353       -0.02280  0.00560  -0.03077 

(    0.012BD  (    0.03062)  (  0.00849)  (  0.01323) 


-0.06651  0.00577 
(    0.04561)  (  0.03324) 


-0.05479       -0.08922  -O.05317       -0.06247  -0.02955 

(    0.01580)  (    0.02420)  (  0.01943)  (    0.02269)  (  0.02608) 

0.00122       -0.08214  0.01299       -0.03621  -0.10278 

(    0.02018)  (    0.02871)  (  0.02191)  (    0.02671)  (  0.03207) 


0.00229       -0.02184  -0.03130        0.03990  -0.02543 

(    0.02257)  (    0.04699)  (  0.03438)  (    0.02991 )  (  0.04625) 

0.01287       -0.05400  -0.03139       -0.00154  -0.00105 

(    0.02239)  (    O.O5134)  (  0.03082)  (    0.03041)  (  0.04028) 

0.01973       -0.00891  0.00137        0.00341  0.02393 

(    0.0165D  (    0.0285D  (  0.01659)  (    0.02024)  (  0.02330) 

O.OOO13         0.04141  0.04303       -0.01762  0.00266 

(    0.01248)  (    0.02947)  (  0.01973)  (    0.01768)  (  0.02682) 

-0.00956        0.00280  0.00780        0.00582  -0.00351 

(    0. 00629)  (    0.01129)  (  0.00692)  (    0.00766)  (  0.00966) 

-0.00751  0.03551  -0.02906        -0.04214  -0.06464 

(    0.03550)  (    0.06928)  (  0.03537)  (    0.04760)  (  0.045*4) 

-0.00460       -0.07739  0.00163        0.03103  0.04735 

(    0.02717)  (    0.05552)  (  0.02787)  (    0.03671)  (  0.03627) 

0.03051        0.06296  -0.00552       -0.02722  0.06853 

(    0.04067)  (    0.08309)  (  0.04329)  (    0.05192)  (  0.05007) 

O.03454        0.00983  0.02545        0.01508  -0.00020 

(    0.01255)  (    0.02423)  (  0.01315)  (    0.01840)  (  0.0163D 

-0.01864       -0.01512  -0.01002       -0.00779  -0.01053 

(    0.00583)  <    0.01006)  (  0.00604)  (    0.00734)  (  0.00731) 

0.65197        0.08443  0.77650        0.66968  0.24891 

(    0.20260)  (    0.2*669)  (  0.19032)  (    0.18592)  (  0.3*291) 

-0.00852        0.0*370  -0.00071        0.01593  -0.00322 

(    0.01106)  (    0.01906)  (  0.01205)  (    0.01412)  (  0.01595) 

-0.02670      -0.00*29  -0.01066        0.03009  -0.01779 

(    0.01106)  (    0.01919)  (  0.01208)  (    0.01414)  (  0.01643) 

-0.02182         0.00*74  0.01356        0.02877  -0.03036 

(    0.01112)  (    0.01886)  (  0.0123D  (    0.0143D  (  0.01642) 


0.03959 

3.74450 

(25,  2271) 


0. 10987 

6. (0*50 

(27.  1*01) 


0.13678 

7.11770 
(25.  1123) 


0.07637 

3-72*80 
(22.  991) 


0.09097 

3.70700 
(23.  652) 


0.18338        0.2*827        0.13702        0.15380  0.16553 
2297  1*29  11*9  101*  876 


labia  111.1.4(3),  continued 
OC  21  OC  22  OC  23  OC  2«  OC  25 


Dt  pendent  Ver 

(ME/10) 

(ABE/10)  SQ 
(AGE/ 10)  CUBED 
YRS  OF  SCH  (S) 

BUHMT  S  CE  S 
D(S  GE  8)  •  S 

MMtT  S  GE  12 
D(S  GE  12)  *  S 

DUHHT  S  GE  16 
D(S  GE  16)  *  S 

DUM1T  S  GE  18 
SELF-EM  PIOTED 
STATE-IOC  AI  GOVT 
FEDERAL  GOVT 
SINGLE 
DIVORCED 
WIDOWED 
AU  CHILD  <  6 
CHILD  <6  A  6-17 
ALL  CHILD  6-17 

*  OF  CHILD  <  6 

*  OF  CHILD  6-17 
D(POSTSEC  CHILD) 

*  POSTSEC  CHILD 
D(SPOUSE  EARN>0) 
LN (SPOUSE  HOURS) 
LR (SPOUSE  EARN ) 
INTERCEPT  (1975) 

D(1976> 
0(1977) 
D0978) 

R  Squared 

F  Statistic 
F  d.f. 

Standard  Error 
Observation* 


0.S7155  0.12169  0.51655  0.32622  -4.01697 
(    0.08312)  (    0.01096)  (    0.0*778)  (    0.M019)  (  0.02522) 

-0.09501  -0.01*32  -0.08**6  -  -0.0*906  0.01823 
(    0.01920)  (    0.00893)  (    0.01066)  (    0.009*0)  (  0.00607) 

0.0057*  -0,00012  0.003*2  0.00161  -0.002*6 
(    0.001*2)  (    0.00062)  (    0.00075)  (    0.0OO70)  (  0.000*7) 

0.00627  0.002**  -0.00366  -O'.0lO37  0.00813 
(    0.00573)  (    0.0025*)  (    0.00*6*)  (    0.00292)  (  0.0023*) 

0.09*13 
(  0.02168) 

-0.01163 
(  0.00287) 

0.08786  0.0198*  0.21186  0.16173  -0.03056 
(    0.0770*)  (    0.03601)  (    0.0577D  (    0.03966)  (  0.02*05) 

-0.01021  -0.0031*  -0.01315  -0.008*7  0.00*68 
(    0.00705)  (     0.00327)  (    0.00536)  (     0.00365)  (  0.00217) 

-0.13816  0.28695  -0.11175  -0.03*51  0.20220 
(    0.3*393)  (    0.1660*)  (    0.11336)  (    0.12037)  (  0.12796) 

0.00892  -0.01811  0.01018  0.00656  -0.01189 
(    0.021*2)  (    0.01035)  (    0.00709)  (    0.007**)  (  0.00786) 

0.03736  0.03339 
(    0.0*367)  (  0.02027) 

0.1599*  0.08112  0.03158  0.02317 
(    0.01076)  (    0.00386)  (    0.00690)  (  0.00362) 

•0.026*9  -0.0150* 
(    0.00755)  (  0.00*51) 

-0.10690  -0.01016 
(    0.0398*)  (  0.00528) 

-0.0*066  -0.05397  -0.09*56  -0.05805  -0.05010 
(    0.01606)  (    0.00870)  (    0.01115)  (    0.00759)  (  0.00*63) 

0.00328  -0.00557  -0.056*8  -0.00338  -0.02389 
(    0.01863)  (    0.00910)  (    0.012**)  (    0.01008)  (  0.00520) 


-0.02335        0.006**       -0.00028        0.0393*  -0.00595 

(    0.02737)  (    0.01351)  (    0.01762)  (    0.01530)  (  O.OO680) 

-0.02975         0.023*2       -0.01529         0.01721  -0.00761 

(    0.0266*)  (    0.01253)  <    0.01707)  (    0.01500)  (  0.00662) 

-0.0070*         0.00*26       -0.02582       -0.01177  -0.00905 

(    0.01*91)  (    0.0069*)  (    0.01008)  (    0.00828)  (  0.00396) 

0.01177       -0.00*08        0.00369       -0.01569  0.00709 

(    0.01696)  (    0.0076*)  (    0.01009)  (    O.OO9I6)  (  0. 00373) 

-0.0033*         0.00121       -0.00539       -0.00825  0.00220 

(    0.00617)  (    0.00282)  (    0.00*19)  (    0.003*8)  (  0.00153) 

-0.00781        0.01*99       -0.070*8       -0.01065  -0.02636 

(    0.0*170)  (    0.01670)  (    0.02263)  (    0.020*7)  (  0.01*20) 

0.00188       -0.01030        0.02208       -0.03831  0.00*87 

(    0.03*56)  (    0.0132D  (    0.01766)  (    0.01633)  <  0.01180) 

-0.02*6*       -0.03680        0.07597        0.03936  0.00588 

(    0.0*132)  (    0.01982)  (    0.02993)  (    0.025*6)  (  0.01265) 

O.O3051        0.02**7        0.01296        0.00809  0.01589 

(    0.01259)  (    0.00582)  (    0.00901)  (    0.00792)  (  0.0038*) 

-O.01O53       -0.00769       -0.01759       -0.00830  -0.00776 

(    0.00533)  (    0.00255)  (    0.00393)  (    0.00329)  (  0.00155) 

0.13599        0.62532       -O.01316        0.26932  0.6*01* 

(    0.13065)  (    0.06*36)  (    0.08*38)  (    0.06396)  (  0.03616) 

-0.007*1        0.00166        0.00302        0.00328  0.00760 

(    0.01068)  (    0.00523)  (    0.00733)  (    0.00585)  (  0.00307) 

-0.00153        0.00207       -0.00*6*        0.0036*  0.01160 

(    0.0109*)  (    0.00521)  (    0.0073*)  (    0.00596)  (  0.00307) 

-0.00208        0.00510         0.0079*         0.00329  0.01225 

(    0.01090)  (    0.00523)  (    0.00735)  (    0.0059*)  (  0.00306) 


0.126*8 

15.93900 
(26.  2862) 


0.06587 

38.10200 
(25.13508) 


0. 16579 

57.81700 
(2*.  6982) 


0. 16063 

50.96*00 
(25.  6658) 


0.0382* 

36.79900 
(27.2*991) 


0.2005*        0.20791        0.21213        0.16738  0.16592 
2889  1353*  7007  668*  25019 


Imblt  111.1.4(3),  oondodad 


OC  26 

OC  27 

OC  28 

OC  29 

oe  30 

D»p«nd»nt  V»r 

u  Boms 

U  BOWS 

U  HOURS 

u  knots 

(ICE/ 10) 

0.26089 
(  0.03139) 

0.1*386 
(  0.06093) 

0.S1672 
(  0.0*826) 

0.555*3 

(  0.1161*) 

0.5978* 
(  0.0*588) 

(ICC/ 10)  SO 

•0.0*818 

(  0.00782) 

-0.00600 
(  0.01*61) 

-0.0*695 

(  0.01193) 

•0.10185 
(  0.02822) 

-0.10160 
(  0.01089) 

(AGE/ 10)  CUKE 

0.0025* 
(  0.00062) 

-0.00181 
(  0.00111) 

0.0052* 
(  0.00093) 

0.00532 
(  0.00215) 

0.00*53 
(  0.00081) 

ns  or  sen  (S) 

0.00303 
(  0.00213) 

0.00*55 
(  0.00535) 

-0. 00*18 
(  0.003*6) 

0.01*95 
(  0.00572) 

0.00106 
(  0.00*26) 

DUTY  S  G£  8 

0. 10168 
(  0.02352) 

0.123*8 
(  0.0*98*) 

0.2189* 
(  0.0*0*7) 

0.305*0 
(  0.100*1) 

0.13809 
(  0.0*567) 

D(S  GE  8)  •  S 

-0.01031 
(  0.00295) 

-0.01228 
(  0.00657) 

-0.02102 
(  0.00500) 

-0.03387 
(  0.01140) 

-0.01676 
(  0.00582) 

SL44MT  S  GE  12 

^). 01519 
(  0.02997) 

0.22212 
(  0.05512) 

0. 05798 
(  0.05163) 

0.73275 
(  0.17»9D 

0. 16293 
(  0.05*87) 

DCS  GE  12)  *  S 

0.00*35 

(  0.00270) 

-0.01*20 
(  0.00*99) 

0.00*16 
(  0.00463) 

-0.0*705 

(  0.01525) 

-0.00573 
(  0.00*93) 

DURKT  S  GE  16 

-1.42006 
(  0.«S91«) 

0.0**22 
(  0.20882) 

D(S  GE  16)  •  S 

0.09623 
(  0.02873) 

0.00165 
(  0.01273) 

DUMHT  S  GE  18 

SELF -EX  PLO  TED 

0.10167 
(  0.01056) 

0.07*52 
(  0.01296) 

0.08338 
(  0.0335*) 

0. 1*719 

(  0.01250) 

STATE-4.0CAL  GOVT 

-0. 07102 
(  0.01069) 

0. 01*37 
(  0.008*1) 

0.06563 
(  0.00599) 

FEDERAL  GOVT 

-0.183*1 

(  0.03358) 

SINGLE 

-0.0*895 

(  0.00552) 

-0.06397 
(  0.011*9) 

-0.07775 
(  0.00957) 

-0.05808 
(  0.02501) 

•4.09222 
(  0.0100*) 

DIVORCED 

-0.00697 

(  0.00700) 

-0.02821 
(  0.013*3) 

-0.03361 
(  0.013*7) 

-0.02535 
(  0.03905) 

-0.02267 
(  0.01180) 

WIDOWED 

ALL  CHILD  <  6 

0.00903 
(  0.00860) 

0.00731 
(  0.01711) 

-0.01200 
(  0.01716) 

0.01*9* 

(  0.03861) 

0.005*9 
(    0.0191 1 ) 

CHILD  <6  (  6-17 

-0.00828 
(  0.00879) 

0.00776 
(  0.01675) 

-0.03*73 
(  0.017*9) 

0.00961 
(  0.0*102) 

-0.02516 
(  0.01890) 

ALL  CHILD  6-17 

-0.01621 
(  0.005*1) 

-0.01230 
(  0.01015) 

-0.0*078 

(  0.0096O 

•0.03*0* 
(  0.02«*8) 

-0.02*33 
(  0.00993) 

1  Of  CHILD  <  6 

-0.00660 
(  0.00*71) 

-0.00170 
(  0.00927) 

-0.00021 
(  0.00993) 

-0.00011 

(  0.01939) 

0.00165 
(  0.01102) 

f  OF  CHILD  6-17 

-0.00076 
<  0.00207) 

0.00062 
(  0.0037*) 

-0.00*25 

(  0.00361) 

-0.010*2 
(  0.00801) 

-O.00320 
(  0.00392) 

DIPOSTSEC  CHILD) 

-0.00217 
(  0.02362) 

-0.00217 
(  0.03939) 

-0.02175 
(  0.03158) 

-O.1O950 
(  0.07313) 

-0.03795 
(  0.02555) 

1  POSTSEC  CHILD 

-0.02728 
(  0.02016) 

-0.02350 
(  0.03268) 

-0.07215 
(  0.025*1) 

0.0*«62 

(  0.05956) 

-0.0**«7 

(  0.02016) 

DCSPOUSE  EARN>0) 

0.0»*3* 

(  0.0193") 

0.05285 
(  0.033O9) 

0.03H6 
(  0.035*8) 

0.12156 
(  0.07357) 

-0.02880 
(  0.03*69) 

LKSPOUSE  HOURS) 

0.00758 
(  0.00581) 

0.01038 
(  0.01006) 

0.01338 
(  0.01053) 

0.02028 
(  0.02225) 

0.01555 
(    0.01081 ) 

LM (SPOUSE  EARN ) 

-0.00893 
(  0.00227) 

-0.011** 
(  0.00*01) 

-0.01031 
(  0.00*19) 

-0.02*67 
(  0.00971) 

-0.00375 
(  0.00*55) 

INTERCEPT  (1975) 

0.30526 
(  0.0*176) 

0.*U22 
(  0.08613) 

-0.03812 
(  0.06*87) 

-0.03369 
(  0.15333) 

-0.21871 
(  0.06568) 

DP976) 

0.00972 
(  0.00*19) 

0.01391 
(  0.00799) 

0.00786 
(  0.00775) 

-0.025*1 
(  0.01986) 

•0.00036 
(  0.00762) 

0(1977) 

0.01908 
(    0. 0042 1 ) 

0.01521 

l      W  .  WJQWC  / 

0.00*11 

(    fl  ofrrfv*  * 

V       V  .  *W  (  vm  1 

-0.03525 
1    n  n9ni*%\ 

-0.00109 

0(1978) 

0.02517 
(  0.00*19) 

0.0026* 
(  0.00798) 

0.005*6 
(  0.0077*) 

-0.03590 

(  0.03035) 

•0.00233 
(  0.00769) 

1  Squared 

0.070*3 

0.10*97 

0.23903 

0.172** 

0.29523 

f  autistic 

F  d.f. 

•0.7*500 
(23.12368) 

29.99200 
(25.  6393) 

73.11*00 
(25.  5819) 

13-*«*O0 
(27.  17*9) 

121.56000 
(27.  T835) 

Standard  Error 

0.16008 

0.21752 

0.20236 

0.28*78 

0.233H 

Observations 

12392 

6*19 

58*5 

1777 

7863 

'  II 
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It  Ls  interesting  td  note  that  for  accountants,  physicians  ani  other  health 
professionals  the  self  employment  effect  i3  significantly  positive  in  1967  and 
I1 977  but  is  negative  or  insignificant  in  1972.     Thi3  suggests  the  possibility 
that  the  Nixon  Administration's  program  of  wage  ani  price  controls  impinged 
differentially  on  selfemployed  professionals. 

Government  employment  effects  are  more  frequently  significant  in  1972  and 
1' 977  than  in  1957.     However,  an  examination  of  the  differences  in  state-  local 
and  federal  effects  in  these  latter  two  periods  suggests  that  the  relative 
insignificance  in   1957   i3  due   to   the  inability  to  control   for  level  Of 
government    in  this  earlier  period.     Thus,    the  3tate-   local   effects  are 
generally  negative  while  the  federal  effects  are,  with  One  exception,  always 
positive.      The    statistically    significant    percentage    increments  clearly 
indicate  these  effects: 

1957         1972  1977 


S/L 

FED 

3/L 

FED 

(10 

\ccount3 

-3% 

(3) 

Computer  specialists 

-11 

-9 

3% 

(0 

Engineers 

13* 

-11 

12 

(5) 

Librarians  S;  soc.  3C. 

-H 

-H 

17 

(7) 

Mathematical  specialists 

13 

-1'9 

(3) 

Life  5  physical  sc. 

-13 

-1  6 

0) 

Eng.  ani  sc.  technicians 

-10 

15 

-13 

7 

HD) 

Hlth.  prof.  (ex.  physicians) 

-26 

-H 

12) 

CLergy 

84 

92 

1'4) 

Other  technicians 

-1  \% 

-22 

-1  5 

23 

15) 

College  faculty 

-21 

16) 

Teachers  (noncollege) 

n 

19 

17 

21 

17) 

Writers  et  al . 

-14 

»i3) 

Public  administrators 

* 

-25 

0 

-23 

0 

20) 

Hith.  3;  ei.  admin. 

9 

24) 

Clerical 

-o 

1  5 

-3 

14 

25) 

Crafts 

-7 

-9 

-1'2 

27) 

Transport  operatives 

-1!3 

-1'3 

-20 

23) 

Laborers  (nonfarm) 

-4 

-5 

-9 

29) 

Farm  laborers 

61 

43 

72 

50) 

3er/ice 

26 

27 

25 

March  13,  1935 
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Thus,  with  the  exception  of  college  teachers,  federal  employment  is  associate! 
with   positive   earnings    increments.      In   contrast,    apart   from  noncollege 
teachers,    health  an!   education  administrators,    farm  laborers  ani  service 
workers,  the  3tate-  local  earnings  increment  is  negative.     It  should  be  note! 
that,  because  all  public  administrators  work  for  some  level  of  government,  no 
government  employment  variable  was  included  in  the  1957  earnings  function  for 
this   occupation.     In   later  years,    the   federal   employment   variable  was 
excluded;    thus,    the  coefficients  On   the  state-  local   employment  variable 
represent  the  relative  gain  (actually,   I033)   associated  with  state-  local 
relative  to   federal  employment,   a  striking  negative  value  in  excess  of  20 
percent . 

Earnings  increments  associated  with  SMSA  residence  are  almost  always 
significant  ani  positive,  as  the  following  tabulation  of  percentage  gains 
indicates : 


1957 

It  972 

1977 

1'967 

1*  972 

1977 

(1) 

Accountants 

15$ 

9$ 

1  2% 

0'6) 

Oth.  teachers 

12$ 

H8$ 

1  9t 

(2) 

Architects 

9 

37 

3 

(17) 

Writers,  et  al . 

28 

23 

21 

(3) 

Computer  spec. 

1 

3 

(13) 

Public  admin. 

20 

22 

14 

(0 

Engineers 

13 

1 1 

7 

(1'9) 

Bank  officers 

15 

15 

(5) 

Lawyers 

45 

4 

17 

(20) 

Hlth  S  ed  admin. 

22 

21 

(5) 

Librar.,  soc.  sc 

34 

23 

22 

(21) 

Managers  (trade) 

24 

14 

15 

(7) 

Math  3pec. 

10 

-0 

(22) 

Oth.  manag.  4  ad 

.  24 

25 

1  9 

(3) 

Life  5  phy.  sc. 

13 

1  1 

5 

(23) 

Sales 

29 

23 

20 

(9) 

Sng.  4  sc.  tech. 

11 

12 

6 

(24) 

Clerical 

15 

12 

10 

rlith  prof. 

22 

0 

10 

(25) 

Crafts 

19 

I19 

1>5 

O'O 

Physicians 

6 

1'1 

8 

(26) 

Operatives 

18 

13 

1 1 

0'2) 

Clergy 

4 

10 

9 

(27) 

Tran3.  Oper. 

28 

1  3 

1i  6 

(V3) 

Hlth.  tech. 

4 

31 

-2 

(23) 

Laborers  (ex  farm) 14 

21 

18 

(H) 

Oth.  tech. 

25 

21 

1  8 

(29) 

Farm  laborers 

16 

14 

22 

0'5) 

College  faculty 

5 

12 

16 

(30) 

Service 

22 

21 

15 

In  contrast,   the  coefficient  of  the  central  city  dummy  variable  is  almost 


always  negative,  generally  significantly  so,  entailing  earnings  losses  which 
commonly  offset  between  one-  and  two-  thirds  Of  the  gain  associated  with  SMSA 
residence : 
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1  967 

1'  972 

1  977 

1  967 

1'  972 

1  977 

(D 

Accountants 

-5* 

-2% 

-•>% 

(11.6) 

Oth.  teachers 

-7? 

(2) 

Archi  tect3 

20 

-1  7 

(17) 

Writers,  et  al . 

-1  3 

-1i1 

-7 

(3) 

Computer  spec. 

-2 

-7 

('  8) 

Public  admin. 

-12 

-% 

4 

1 

Engineers 

-7 

-X 

-7 

U'9) 

Banlc  officers 

-J 

-3 

v.? ; 

Lawyers 

-  rb 

4 

-7 

riLtn  x  el  aimin. 

-5 

-b 

/ '  \ 
p) 

LiLbrar. ,  so c .  so 

.  -lip 

i  c 
-1  b 

-b 

{21  ) 

Managers  (trade) 

—  1  0 

—  0 

-i  J 

(7 ; 

Math  3pec. 

-3 

-5 

(.22; 

i_  \_          _______          CL      _  J 

Jth.  manag.  x  ai 

•     -  I 

-r  J 

-b 

13; 

uLie  i  pny.  sc. 

-I  b 

-vy 

—  i  i 

fox  \ 

v23 ; 

3ale3 

-6 

-3 

-b 

k9; 

ing.  x  sc.  tech. 

-9 

r 

-o 

-5 

K2\) 

Clerical 

-7 

-b 

— b 

UO; 

ti L th  proi . 

-b 

T 

-+ 

\2o ) 

Crafts 

-6 

Q 

-o 

-  f 

(I'D 

Physic i  ans 

-7 

-0 

2 

(26) 

Operatives 

-7 

-6 

-5 

(1'2) 

Clergy 

-6 

3 

7 

(27) 

Trans,  oper. 

-10 

-5 

-3 

(V3) 

HLth.  tech. 

r 
-3 

-1M 

-5 

(28) 

Laborers  (ex  farm)-D 

-2 

-9 

(n) 

Cth.  tech. 

-9 

-1'7 

-13 

(29) 

7arn  laborers 

0 

-6 

-7 

0'5) 

College  faculty 

-0 

-3 

3 

(3D) 

Service 

-2 

-3 

In  general,  it  would  appear  that  the  tendancy  ha3  been  for  the  SMSA-  nonSMSA 
differential  to  narrow  over  time,  although  there  are  occupational  exceptions, 
while  the  central-  city  differential  (negative)  has  regained  substantial  in 


many  occupations. 

The  final   3et  Of  earnings  function  variables  involve  schooling.     As  a 
group  these  variables  are  highly  significant  for  virtually  all  occupations  for 
which  the  variance  of  schooling  i3  nontrivial.     Because  of  the  number  of 
schooling  variables  anl  the  resultant  extreme  nonlinearity  of  the  earnings- 
schooling    relationship,    it    is   effectively    impossible    to    interpret  the 
coefficients  On  the  individual  schooling  variables.     Instead,   Table  III. 1.7 
presents  ratios  Of  predictei  earnings  at  each  year  Of  schooling  (from  eight 
through  13  or  greater)  to  predicted  earnings  with  15  years  Of  schooling,  by 
year  anl  occupation.     Several  patterns  are  observed  in  thi3  relationships.  On 
the  one  hand,  earnings  commonly  shift  upward  abruptly  at  the  critical  points 
of  12,  16  and  13+  years  of  schooling.     On  the  Other,  over  some  ranges  earnings 
ri3e  monotonically  with  increases  in  years  Of  schooling.     While  abrupt  shifts 
may  be  the  result  of  a  number  of  factors,  many  Of  which  are  not  inconsistent 
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with  general  human  capital  models  of  the  schooling-  earnings  relationship,  as 
a  short-  hani   reference  Lt   i3  convenient   to  characterize  these  shifts  as 
"creientlaling"  effects.     The  more  continuous  relationships,  similarly,  can  be 
characterize!  as  "rate-  Of-  return"  effects. 

Denoting  the  creientialling  effects  at  12,   15  and  1»3+-  years  by  C12,  C16 
ani  C18,  respectively,  and  the  rate  Of  return  effects  over  the  ranges  9  to  1*2, 
12  to  M5  and  US  to  1'3  years  by  R8-12,  R12-H6  and  R16-1'8,   respectively,  the 
following  patterns  emerge: 


0' 
(2 
(3 
(4 
(5 
(5 
(7 
(3 

(9 
(HO 

CM' 
(12 
(13 

(n 

(15 

0*6 

(1'7 

(V3 

0*9 

(23 

(21 

(22 

(23 

(24 

(25 

(25 

(27 

(28 

(29 
(30 


Accountants  C12(l  957) ,  C16,  C1 8(declining) ,  R1 6-1*8(1' 972 ,  1977) 

Architects  C1 6 

Computer  spec.  C16,  R16-V3 

Engineers  C16,  R16-18 

Lawyers       -  C16(1*957),  018(1*972,  1977) 

Librarians,  soc.  sc.  C1 2 (V 967 ) ,  C16,  R12-18 

Math.  spec.  C16,  C13 

Life,  phy.  3C.  C16,  R12-16,  R1 6-1i3(declinlng) 

Eng.  St  sc.  tech.  R3-1  6 

Hith.  prof.  C12,  R12-V6,  R1 6-1  8(l'977) 

Physicians  \  Insufficient  variance  for  analyses] 

Clergy  rErratic] 

Hlth.  tech.  "C12(U977),  C18(l'967),  R1 2-1*7(1*977) 

0th.  tech.  C12(declining) ,  C16,  R12-1'3 

College  faculty  C16,  C13 

Dth.  teachers  C16,  R16-1*8 

Writers  st  al .  C1 2 (rising) ,  C16 

Public  admin.  C1 2(declining) ,  C16,  R1 2-18 

Bank  officers  C16,  R1 2-1  6(1972 ) ,  R16-V8 

Hlth.  <k  ed.  admin.  C16,  C13 

Managers  (trade)  C16,  R12-16,  R1 6-1'8(l'967 ,  1977) 

Dth.  manag.  I  admin.  C12,  C16,  R1 2-1*8 

Sales  C12,  C16,  R1 2-16 

Clerical  C12,  C16,  R12-1*8 

Crafts  C12,  R12-1'8 

Operatives  C12 

Transport  Operatives  R8-1 2(1*967,  1972),  R8-1'8(l'977) 

Laborers  (nonfarm)  C12,  negative  C1  6(1*972) ,  R3-1*3 

Farm  laborers  C12,  C16,  R1 6-18(1*972 ,  1977) 

Ser/ice  Q12,  R12-U6(l*972,  1977) 


In  summary  terms,   earnings  generally  rise  with  levels  Of  schooling,  but 
cradentialling  effects  predominate,   in  both  professional  and  nonprofessional 
occupations. 
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Indices  of  Occupational  Earnings  by  Years  if  School  Completed 
(Earnings  at  16  Years  of  School=1.00) 


OC  1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.774 
0.700 
0.777 

0.749 
0.712 
0.776 

0.724 
0.724 
0.775 

0.7°0 
0.736 
0.774 

0.818 
0.748 
0.773 

0.822 
0.761 
0.772 

0.826 
0.773 
0.771 

0.830 
0.786 
0.769 

1 
1 
1 

.000 
.000 
.000 

1.014 
1. 108 
1.108 

1. 
1. 
1. 

257 
233 
135 

940 
1305 
1470 

OC  2 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.834 
0.715 
0.488 

0.827 
0.712 
0.522 

0.821 
0.709 
0.558 

0.814 
0.705 
0.597 

0.808 
0.866 
0.638 

0.801 
0.852 
0.683 

■ 

0.795 
0.838 
0.730 

0.789 
0.825 
0.781 

1 
1 
1 

AA A 

.  000 
.000 

.000 

1  ICO 

1 . 153 
0.895 
0.992 

i . 
1. 
0. 

inn 

1UU 
146 
981 

oU 
147 
181 

OC  3 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1972 

r977 

0.700 
0.646 

0.723 
0.679 

0.747 
0.713 

0.772 
0.750 

0.798 
0.788 

0.824 
0.829 

0.852 
0.871 

0.880 
0.916 

1 
1 

.000 
.000 

1. 123 
1.096 

1. 
1. 

205 
105 

520 
721 

OC  4 

8 

9 

10 

11 

12 

13 

14 

15 

• 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.  664 
0.756 
0.713 

0.691 
0.772 
0.733 

0.720 
0.789 
0.754 

0.750 
0.806 
0.775 

0.781 
0.823 
0.797 

0.813 
0.841 
0.820 

0.847 
0.859 
0.843 

0.882 
0.878 
0.867 

1 
1 
1 

.000 
.000 
.000 

1.047 
1.090 
1.056 

1. 
1. 
1. 

140 

133 
150 

2357 
2429 
3004 

OC  5 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1907 
1972 
1977 

0.  518 

0.808 
0.959 

0. 555 
0.823 
0.964 

0. 596 
0.838 
0.969 

0.639 
0.854 
0.974 

0. 685 
0.870 
0.979 

tit 

0.735 
0.886 
0.984 

0.789 
0.903 
0.990 

0. 846 
0.920 
0.995 

1 
1 
1 

r\r\r\ 

.  000 
.000 
.000 

0.936 
1.071 
1.005 

0. 

1. 
1. 

nc  11  * 

951 
164 
254 

734 
974 

OC  6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.642 
0.965 
0.555 

0.556 
0.935 
0.590 

0.482 
0.905 
0.628 

0.418 
0.877 
0.668 

0.647 
0.850 
0.711 

0.702 
0.823 
0.757 

0.762 
0.797 
0.805 

0.827 
0.772 
0.857 

1 
1 
1 

.000 
.000 
.000 

1. 163 
1.041 
1.052 

1. 
1. 
1. 

051 
113 
153 

168 

308 
448 

0 
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OC  7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1Q7? 

1977 

0  R37 
0.700 

0  7R0 
0.722 

0  726 

0.744 

0.  676 
0.767 

0  6Q3 

0.791 

0  73? 
0.816 

0  773 
0.841 

0  R16 

0.867 

1 .000 
1.000 

0  870 
1.113 

1  109 
1.233 

2R6 

C  O  w 

310 

OC  8 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.643 
0.728 
0.572 

0.673 
0.732 
0.611 

0.705 
0.737 
0.653 

0.738 
0.742 
0.698 

0.773 
0.747 

0.746 

0.809 
0.752 
0.797 

0.847 
0.757 
0.852 

0.886 
0.763 
0.911 

1.000 
1.000 
1.000 

1.086 
1.073 
1.073 

1.166 
1. 127 
1-057 

379 
440 
548 

OC  9 

8 

9 

10 

11 

12 

13 

9 

14 

15 

16 

17 

18 

NOB 

1967 

1 Q7? 

1977 

0.651 
0  R?1 

0.823 

0.697 
0  R45 

0.837 

0.747 
0  RfiQ 
0.850 

0.800 

0  fiQU 

0.863 

0.821 
0  Q04 
0.930 

0.866 
0  Q3o 

0.957 

0.914 
0  07^ 

0.985 

0.965 
1  01? 

1.014 

1.000 
1  000 
1.000 

0.993 
1  26Q 

1.033 

0.987 
0  973 
1.085 

1360 
1633 
1868 

OC10 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1  972 
1977 

0.381 
1  "325 
0.472 

0.431 
0.862 
0.507 

0.487 
0  561 
0.545 

0.550 
0  365 
0.586 

0.622 
0.668 
0.630 

0.703 
0  774 

0.677 

0.795 
0  RQ7 

0.728 

0.898 
1  040 
0.782 

1.000 
1 . 000 
1.000 

0.805 
1 . 123 
1.253 

1.064 
1.349 
1.333 

447 
686 
869 

0C11 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.288 
1.068 
1.000 

0.337 
1 .059 
1.000 

0.393 
1 .050 
1.000 

0.459 
1.042 
1.000 

0.537 
1 .033 
1.000 

0.627 
1 . 025 

1.000 

0.733 
1  017 

1.000 

0.856 
1.008 
1.000 

1.000 
1 .000 
1.000 

1.168 
0.992 
1.000 

1.163 

1.613- 

1.000 

437 
601 
794 

0C12 

8 

9 

10 

11 

12 

13 

14 

15 

-  16 

17 

18 

NOB 

1967 
1972 
1977 

0.844 
1. 164 
1. 100 

0.875 
1.215 
1.071 

0.908 
1.268 
1.042 

0.942 

1.323 
1.014 

1.016 
0.968 
1.124 

1. 123 

0.989 
1.013 

1.241 
1.010 
0.912 

1.371 
1.032 
0.822 

1.000 
1.000 
1.000 

1.202 
0.985 
1.021 

1.208 
1.034 
1.062 

403 
503 
67^ 

(' 


c 
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0C13 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.925 

U.  O/U 

0.741 

0.909 

f>     Til  II 

0.699 

0.893 

r\    DO  A 

0.660 

0.877 
o.  yl7 
0.622 

0.945 
0.809 

0.954 

r\  noli 

u.  yut 
0.848 

0.963 
o.  yi/ 
0.888 

0.972 
n  07 1 

u.y  ft 
0.930 

1 
■ 
1 

.000 
.  uuu 
.000 

1. 

U. 
1. 

171 

or,  7 
241 

1. 

n 
u . 

1. 

425 
755 
157 

154 

ono 
304 

OC  1^4 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 

1  Q7? 

1977 

0.680 

0  71  Q 
0.716 

0.677 

0  fiRR 

0.744 

0.674 

U  .  OjO 

0.773 

0.671 

U  .  Dju 

0.803 

0.812 

O  AHA 
u.  o*»o 

0.834 

0.833 

U.  OP  3 

0:866 

0.854 

ft  Rti7 
U  •  Oj  1 

0.900 

0.875 

ft  AA? 

0.934 

1 

1 
i 

1 

.000 
nnft 

.000 

0. 
i 

i  • 
1. 

978 

17ft 
•  j  U 

075 

1. 
i 

i . 
1. 

145 
170 

1677 

Til 
•  55 

1090 

0C15 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 

1  Q7? 

1977 

0.883 

U  •  1  oo 

0.751 

0.892 

U<  |u  1 

0.762 

0.901 

n  7AU 

U  .  (  DM 

0.773 

0.910 

ft  7fi7 

U  .  1 D  ( 

0.785 

0.919 

ft  77n 

v.  (  f  U 

0.796 

0.928 

n  775 
u.  f  It 

0.808 

0.937 

ft  77^ 

0.819 

0.947 

ft  77A 
U.  /  (O 

0.831 

1 
1 

1 

.000 
nnn 

•  UUU 

.000 

1. 

o 

u . 
1. 

195 

y«  j 
023 

1. 
1 

1. 

374 

ftRQ 

161 

480 
7 1  U 

887 

0C16 

8 

t 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1977 

0.912 
1  ni  f\ 

I  .  U  I  u 

0.942 

0.913 

ft  QQQ 

u .  yyy 
0.943 

0.915  0^916 
0.98^0. 965 
0.944  0.945 

0.917 
u .  y*4y 
0.946 

0.919 
0.947 

0.920 

n  o  1 7 
u. yi  ( 

0.948 

0.922 

ft  nno 
u.  yu*: 

0.949 

1 

i 
1 

.000 

fton 
.  uuu 

.000 

1. 
l  • 
1. 

092 

1  fs"> 

068 

1.177 
1.221 
1. 162 

1326 
2297 

0C17 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 

1  Q7? 

1977 

0.649 
u .  o  i  y 
0.569 

0.688 

ft  A'ao 
u.  ojy 

0.616 

0.729 
0.660 
0.666 

0.773 
0.682 
0.720 

0.815 

ft  pon 
u.  oju 

0.867 

0.829 

ft  QOQ 

0.862 

0.843 

ft   All  A 

0.857 

0.857 
n  Den 

0.852 

1 
i 
1 

.000 

ftftft 
.  uuu 

.000 

1. 
U  . 
1. 

021 

Q7Q 

y  i  y 
077 

0. 
1. 
1. 

981 
079 
087 

1068 
10U6 

1  W  ~  w 

1429 

0C18 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.666 
0.860 
0.656 

0.663 
0.800 
0.661 

0.660 
0.745 
0.666 

0.657 
0.694 
0.671 

0.753 
0.780 
0.738 

0.771 
0.813 
0.771 

0.790 
0.847 
0.806 

0.809 
0.883 
0.841 

1 
1 
1 

.000 
.000 
.000 

1. 
1. 
1. 

155 
114 
032 

1. 
1. 
1. 

216 
178 
244 

632 
861 
1149 
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0C19 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1972 
1977 

0.828 
0.724 

0.812 
0.727 

0.796 
0.729 

0.780 
0.732 

0.749 
0.735 

0.786 
0.738 

0.825 
0.740 

0.866 
0.743 

1 
1 

.000 
.000 

1.156 
1.046 

1. 
1. 

164 

205 

869 
1014 

OC20 

8 

9 

10 

11 

.  12 

13 

14 

15 

16 

17 

18 

NOB 

1972 
1977 

0.641 
0.991 

0.695 
0.977 

0.754 
0.964 

0.818 
0.950 

0.795 
0.937 

0.771 
0.924 

0.749 
0.912 

0.727 
0.899 

1 
1 

.000 
.000 

0.989 
1.013 

1. 
1. 

137 
169 

668 
876 

0C21 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.689 
0.632 
0.581 

0.706 
0.638 
0.586 

0.724 
0.644 
0.590 

0.742 
0.650 
0.595 

0.752 
0.707 
0.707 

0.794 
0.755 
0.742 

0.837 
0.806 
0.779 

0.883 
•0.860 
0.817 

1 
1 
1 

.000 
.000 
.000 

1.071 
0.992 
1.047 

1. 
1. 
1. 

148 
094 
099 

894 
2591 
2889 

OC  22 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.627 
0.620 
0.567 

0.637 
0.632 
0.583 

0.648 
0.645 
0.599 

0.659 
0.657 
0.616 

0.746 
0.735 
0.716 

0.784 
0.767 
0.754 

0.824 
0.800 
0.795 

0.866 
0.835 
0.838 

1 
1 
1 

.000 
.000 
.000 

1.053 
1.059 
1.069 

1. 
1. 
1. 

108 
056 
125 

11623 
10631 
13534 

OC23 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.613 
0.660 
0.526 

0.610 
0.654 
0.538 

0.607 
0.649 
0.550 

0.604 
0.644 
0.562 

0.733 
0.742 
0.704 

0.763 
0.768 
0.731 

0.794 
0.795 
0.760 

0.826 
0.823 
0.789 

1 
1 
1 

.000 
.000 
.000 

0.965 
1.061 
0.998 

0. 
1. 
0. 

931 
032 
997 

4584 
6128 
7007 

0C24 

8 

Q 

10 

1 1 

1  1 

14 

16 

17 

18 

NOB 

1967 
1972 
1977 

0.713 
0.742 
0.673 

0.727 
0.761 
0.684 

0.741 
0.780 
0.695 

0.755 
0.799 
0.707 

0.834 
0.863 
0.801 

0.858 
0.892 
0.826 

0.882 
0.921 
0.851 

0.906 
0.952 
0.877 

1 
1 
1 

.000 
.000 
.000 

1.050 
1.164 
1.014 

1. 
1. 
1. 

102 
016 

029 

558E 
6039 
668^ 
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0C25 

8 

9 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 

0. 

742 

0. 760 

0. 

778 

0. 

797 

0. 866 

0.898 

0. 

931 

0. 

965 

1 

.000 

1 

.  037 

1 

.075 

17302 

1972 

0. 

790 

0.797 

0. 

804 

0. 

811 

0.901 

0.928 

0. 

956 

0. 

984 

1 

.000 

1 

.054 

1 

.112 

20844 

1977 

0. 

689 

0.710 

0. 

731 

0. 

753 

0.867 

0.904 

0. 

943 

0. 

983 

1 

.000 

1 

.015 

1 

.031 

25019 

OC26 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 

0.791 

0. 

810 

0.830 

0. 

851 

0.936 

0.952 

0. 

967 

0. 

984 

1 

.000 

1 

.017 

1.034 

10290 

1972 

0.804 

0. 

813 

0.822 

0. 

831 

0.959 

0.972 

0. 

985 

0. 

998 

1 

.000 

1 

.038 

1.078 

10520 

1977 

0.719 

0. 

737 

0.755 

0. 

773 

0.916 

0.937 

0. 

957 

0. 

978 

1 

.000 

1 

.022 

1.045 

12392 

0C27 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 

0. 

855 

0.877 

0.899 

0.922 

1 

.017 

1. 

012 

1. 

008 

1. 

004 

1.000 

0. 

996 

0. 

992 

4522 

1972 

0. 

913 

0.922 

0.931 

0.940 

1 

.013 

1. 

009 

1. 

006 

1. 

003 

1.000 

0. 

997 

0. 

994 

5171 

1977 

0. 

825 

0.844 

0.864 

0.885 

0 

.944 

0. 

958 

0. 

972 

0. 

986 

1.000 

1. 

015 

1. 

029 

6419 

OC28 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967 

0.781 

0.799 

0.819 

0.838 

0.969 

0. 

976 

0. 

984 

0. 

992 

1 

.000 

1 

.008 

1 

.016 

3140 

1972 

0.937 

0.958 

0.979 

1.001 

1.164 

1. 

184 

1. 

205 

1. 

226 

1 

.000 

1 

.085 

1 

.178 

4377 

1977 

0.735 

0.739 

0.743 

0.747 

0.919 

0. 

939 

0. 

959 

0. 

979 

1 

.000 

1 

.021 

1 

.043 

5845 

0C29 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967  0. 

477 

0.497 

0.519 

0. 

541 

0.633 

0. 

601 

0. 

571 

0. 

542 

1 

.000 

0. 

994 

0. 

988 

916 

1972  0. 

425 

0.443 

0.463 

0. 

483 

0.582 

0. 

639 

0. 

701 

0. 

770 

1 

.000 

1. 

057 

1. 

116 

1175 

1977  0. 

524 

0.531 

0.539 

0. 

547 

0.669 

0. 

692 

0. 

715 

0. 

739 

1 

.000 

1. 

079 

1. 

165 

1777 

OC30 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

NOB 

1967  0. 

802 

0.808 

0.813 

0. 

819 

0.968 

0.976 

0.984 

0.992 

1 

.000 

1. 

008 

1. 

016 

4018 

1972  0. 

714 

0.706 

0.699 

0. 

692 

0.812 

0.852 

0.894 

0.938 

1 

.000 

1. 

011 

1. 

022 

5722 

1977  0. 

646 

0.655 

0.665 

0. 

674 

0.760 

0.802 

0.846 

0.892 

1 

.000 

0. 

998 

0. 

995 

7863 
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Turning  briefly  to  the  estimated  hours  equations,  Table  III. 1.6  indicates 
that  the  age  variables  are  generally  highly  statistically  significant  for  both 
professional  and  nonprofessional  Occupations.     While  hours  Of  work  tend  to  be 
slightly  higher  in  the  professional  occupations,  the  differentials  are  not 
great,    a3    indicated    by   Tables    111.1.8(1  )    through    111.1.3(3),  below. 
Especially  in  the   1977  period,   however,   hours  Of  work  in  nonprofessional 
occupations  tend   to   decline  more  rapidly  with  age,    although,   again,  the 
differential  decline  is  not  great. 

The  employment-   type  dummy  variables   are  highly  significant   for  all 
nonprofessional  Occupations   but   are  les3   frequently  significant   for  the 
professional  occupations.     With  one  exception  (teachers  in  1977),   in  every 
case  in  which  it  is  statistically  significant,  the  self employment  coefficient 
i3  positive,  implying  a  significant  increment  in  hours  of  work  associated  with 
selfemployment .      Conversely,    the   government    employment    coefficients  are 
generally  (but  not   invariably)   negative  in  those  cases  in  which  they  are 
significant  statistically. 

The  marital  status  (single,   divorced  and  widowed)  variables  as  a  group 
are  usually  quite  significant  statistically.     And  in  every  case  in  which  these 
variables  are  significant,  they  imply  a  substantial  reduction  in  work  hours  by 
comparison  to   thosa  of  married   individuals   in  the  same  occupation. ^  The 
variables  relating  to  ages  and  numbers  Of  children,  however,  are  frequently 
insignificant.     When  they  are  significant,  hours  tend  to  be  lower  for  those 


It   i3   interesting   to  note  that,    in  preliminary  estimates  Of  earnings 
functions,   if  the  annual  hours  variables  were  excluded  from  the  equations 
but  marital  status  variables  were  included,  the  coefficients  of  the  single 
and    divorced    dummy   variables    were    significantly   negative   ani    of  a 
substantial  magnitude.     However,  when  hours  were  included  in  the  equation, 
these    marital    3tatus   variables  became    insignificant    and   of  marginal 
magnitude. 
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rfLth  young  children  and  higher  far  those  with  Older  children,   although  this 
pattern  is  les3  pronounce!  in  the  nonprofessional  occupations.     Contrary  to 
expectations,   spouse  earnings  and  hours  of  work  are  commonly  insignificant. 
However,   the  coefficient  Of  spouse  hours  is  almost  invariably  positive  while 
that  of  3pouse  earnings  Is  al30  almost  Invariably  negative.     This  suggests  a 
complementary  rather  than  a  substitution  relationship  between  husband's  and 
wife's  allocation  of  time  to  work,  conjoined  with  an  income  effect  Of  spouse's 
earnings  which  serves  to  reduce  own  hours  Of  work. 

1 . 3      EXPERIENCE,  HOURS  OF  WORK  AND  PREDICTED  EARNINGS 

PrBlicted  mean  earnings  (Y£)  by  occupation  and  age  are  presented 
in  Tables  III.1.3(l)  through  111.1.3(3)  for  the  years  1957,   1972  and  V977, 
respectively.     In  these  tables  earnings  are  evaluate!  at   actual  preiictei 
hours  for  the  occupation  and  age  ani  also  at  the  geometric  mean  Of  hours  by 
age  over  the  professional,  technical  and  managerial  occupations  (occupations  1 
through  22)  in  1977.     Also  incluiei  in  the  tables  are  predicted  mean  hours, 
the  elasticity  of  earnings  with  respect  to  hOur3  and  the  marginal  wage  rate, 
evaluating  the  latter  at  the  point  of  predicted  mean  hours  and  earnings. 

In  addition  to  mean  hours,   the  earnings  functions  are  evaluated  at  the 
modal  level  of  schooling  for  each  occupation: 
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Predicted  Hours  and  Earnings  by  Occupation  and  Age,  1967 


At  ^eometic  I  lean  Hours 


Lt  Predicted  Actual  Hours 


v 

1  ~. 

H 

w 

YH 

if 

w 

h 

Vh 

n 

Y,H 

■ 

1967 

2  5 

10398. 

2.292 

0.^25 

1 . 02 

10  39 1  • 

2  •  285 

0  •  227 

1  .03 

30 

12 142  . 

'J         T  C 

2.359 

0.  265 

1  .36 

12  155  . 

2  •  369 

0  .  ^62 

1  .34 

35 

13701  * 

2.401 

0  •  292 

1.67 

13714 . 

2  .  409 

0.  290 

1  .65 

H  \) 

1  H  7  13  . 

U  ■  JUO 

1  HQ 

1  •  O  7 

1  *f  07  0  . 

1  .91 

2  .08 

45 

15653. 

2  .411 

0.305 
0.29C 
0.259 

1 .98 

15574. 

2.372 

0.  317 

50 

15846. 

2.  384 

1  .93 

15694 . 
15264. 

2,309 

0.  313 

2  .13 

55 

15495. 

2.341 
2  .283 

1  .71 
1  .35 

2.227 

0.293 

2  .01 

60 

14666. 
13472. 

0.211 

14436. 

2. 134 

0.256 

1  .73 

65 

2.216 

0.145 

0,  C6C 

0.68 
0.34 

13276. 

2.035 

0.  200 

1  .30 

70 

12046. 

2,  141 

11937. 

1.933 

0.122 

0.75 

183.8 

183.1 

1967 

25 

30 

35 

40 

45 
50 
55 
60 
65 
70 


4 

12117. 
14301 . 
16194. 
17643. 

18516. 
18717. 
18204. 
17005  . 
15219. 
13015. 
218.6 


2.292 
2.  359 
2.  401 
2  .417 

2.411 
2.384 
2.341 
2.  283 
2.216 
2.  141 


0.320  1.69 

0.256  1.55 

0.215  1.45 

0.197  1.44 


0.201 
0.228 
0  .  276 
0.  246 
0.438 
0.55C 
216.4 


1  .55 
1  .79 
2.15 
2.58 
3.01 
3.35 


12064  . 
14151. 
15977  . 
17389. 

18  24  1. 
18441. 
17966 . 
16869 . 
15270. 
13333. 


2.272 
2.266 
2.259 
2.251 

2.244 
2.23S 
2.233 
2.231 
2.232 
2.23S 


0.321 
0.264 
0.227 
0.211 

0.  215 
0.240 
0.285 
0.  350 
0.436 
0.542 


1  .71 
1  .65 
1  .61 
1  .63 

1  .75 

1  .98 

2  .29 
2  .65 
2  .98 
3.23 


1967 

5 

30 

19722. 
22920. 

2.  259 

0.879 

7.35 

21491 . 

2.627 

0.718 

5  .87 

35 

2  .401 

0.548 

5.24 

23  772. 
26007. 

2.585 

0.  43B 

4  .02 

40 

25535. 

2  .417 

0.358 

3.78 

2.562 

0.271 

2  .75 

45 

27516. 

2.411 

0.  206 

3.50 

27919. 

2.547 

0.225 

2  .46 

50 

28703. 

2.264 

0.392 

4.72 

29294 . 

2.528 

0.306 

3.54 

55 

28822. 

2.341 

0.613 

7.54 

29677. 

2.494 

0.  520 

i8  rlo 

60 

27559. 

2.283 

0.966 

Hilo 

29251 . 
26793. 

\'M 

0.  675 

65 

24733. 

2.216 

1  .452 

1.374 

15  .70 

70 

204  66. 

2. 141 

2  .066 

19.77 

21954. 

2.215 

2.022 

20  .04 

276.9 

292.3 

1967 

6 

25 

125?6 . 

2  .  292 

2  .C72 

11  .39 

6707. 

1.905 

1.  936 

9  .84 

30 

14940 . 

2.359 

1  .  4  J7 

8.91 

11236. 

1.903 

1.246 

7  .36 

35 

16567. 

2.4C1 

0  .679 

6  .06 

14224 . 

1  .9B3 

0.  732 

5  .25 

40 

17702. 

2.417 

0.  469 

3  .56 

16664. 

2.  109 
2.239 

0.  380 

3  .01 

45 

18444  . 
18879. 

2.411 

0.237 

1.61 

18164. 
18620. 

0.  176 

1  .43 

50 

2.  384 

0.  124 

0.98 

2.32D 

0.  101 

0  .82 

55 

16947. 

2.  24  1 

0  .  151 

1  .22 

18894. 

2.295 

0.  135 

1  .11 

60 

16490. 

2.283 

0.32C 

2  .59 
4  .93 

18095. 
15375. 

2.  120 

0.262 

2  .24 

65 

17310. 

2.  216 

0.631 

1.7B3 
1.34  7 

0.480 

4  .13 

70 

15284  . 
210.9 

2.  141 

1  .C66 

7.76 

9906. 

0.806 

5  .93 

183.2 

1967 

8 

25 

11766. 

2  . 

292 

0.926 

4  .  76 
3.22 

10686. 

2.073 

30 

14129. 

2. 

359 

0.536 

13410. 

2.  152 

35 

15993. 
17320. 

2. 

401 

0  .242 

1  .61 

15591. 

2.  186 

40 

2. 

417 

0.C36 

0.27 

17197. 

45 

18090. 

2.411 

-0 .C74 

-0.55 

18166. 

2.  169 

50 

16266. 

2. 

384 

-0.C95 

-0.73 

16366. 

2.143 

55 

17795. 

2. 

341 

-0.027 

-0.20 

17788. 
16443. 

2.  126 

60 

16616. 

2  .283 

0.  131 

0.95 

2.130 

65 

14746. 

2. 

216 

0.277 
0.710 
193.8 

2.51 

14626. 

2. 170 

70 

12299. 
196.8 

2. 

141 

4  .06 

12  770. 

2.26D 

0.  987 
0.596 
0.  302 
0.103 
•0.006 
•0.028 
0.033 
0. 174 
0.390 
0.  677 


-8 


5  .09 
3  .71 
2  .15 
.81 
.05 
0  .24 

0  .28 

1  .34 

2  .63 

3  .82 
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'y,H 


w 


m 


H 


'y,h 


1967 

9 

2.08 

25 

9221. 

2.292 

0.508 

2.04 

9149. 

2.257 

0.514 

30 

10775. 

2.359 

0.330 

1  .51 

10634 . 

2.269 
2.273 

0.345 

1  .62 

35 

12063. 

2.401 

0. 197 

0.99 

11927. 

0.  218 

1  .14 

40 

13025. 

2.417 

0.  106 

0.58 

12925. 

2  .269 

0.  133 

0.76 

45 

13615. 

2.411 

0.C64 

0.36 

13545. 

?«254 

0.090 

0  .54 

50 

13792  . 

2.  384 

0  .063 

0.36 

13722. 

2.230 

0.089 

0  .55 

55 

13523. 

2  .  341 

0.  106 

0.61 

13422 . 

2.  197 

0.  130 

0  .79 

60 

12795. 

2.283 

0.  191 

1  .07 

12645. 

2. 153 

0.213 

1  .25 

65 

11633. 

2.216 

0.319 

1.67 

11431. 

2. 100 

0.338 

1  .84 

70 

10111. 
177.5 

2.  141 

0.486 

2.31 

9867. 

2.  03B 

0.  505 

2  .45 

176.1 

17§88. 

2.359 

0. 

761 

5.61 

19314. 

2.59% 

35 

21122. 
23508. 

2.4C1 

0. 

503 

4  .43 

22075. 

2.625 

40 

2.417 

0. 

295 

2.67 

24106. 

2.640 

45 

24986. 

2.411 

0. 

136 

1 .43 

25267. 

2.631 

50 

25476. 

2.384 

0.03C 

0.32 

25518. 

2  .539 

55 

2  4  v  3  y . 

t  .  -  «♦  1 

"V  • 

ctd 

-0.30 
-0.37 

2467<«  . 

2.511 

60 

2 3s u4  . 

2  .  2  o  3 

-o  • 

v.:>7 

2335t . 

2.  393 

65 

209b9. 

2  .  c  lb 

0  . 

0  J4 

0.  C4 

2u9bV . 

I'M 

70 

17b9b  . 
24b. 0 

2.  !<♦! 

0  . 

C9j 
*57.1 

0  .  7b 

17fcl<«  . 

0.73B 
0.481 
.273 


.116 
.010 

0.045 
0.047 
0.U02 
0.  103 


5  .50 
4  .04 
2  .50 

0  .10 

•0.44 
•D  .46 
0  .02 
0.90 


1967 

11 

30 

15713. 
22476. 

2  .  359 

0.  371 
0.367 

2  .47 

lo784  . 

3.557 

-0. 081 

-0  .38 

35 

2.401 

3  .44 

24011. 

3.405 

-0. 

012 

-0  .08 

40 

29162. 

2.417 

0.374 

4.51 

31221  . 

3.335 

0. 

027 

0  .25 

45 

3436b. 

2.411 

0.  39C 

5.5t 
6.40 

36962 . 

3.312 

0. 

050 

0  .56 

50 

36762  . 

2  .  384 

0.415 

39916. 

3.  301 

0. 

069 

0  .83 

55 

35704 . 
31443. 

2  .  341 
2  .283 

0.  446 

6.63 

39233. 

3.27D 

0. 

097 

1  .16 

60 

0.  466 

6.70 

35C4  6  . 

3.  183 
3.029 

0. 

145 

1  .59 

65 

25116. 

2.  216 

0.530 

6.01 

28326 . 

0. 

223 

2  .09 

70 

16195. 

2.141 

0.578 
301  .5 

4.91 

20525. 

2.  773 

0. 

337 

2  .49 

279.0 

1967 

12 

25 

6440. 

2.  292 

0.286 

0.80 

6660. 

2.781 

0.087 

0  .21 

30 

7749. 

2.359 

0.201 

8:W 

im- 

-0  .35 

35 

8869. 

2.4C1 

0. 126 

3.535 

-0. 336 

-0  .82 

40 

9749. 

2.417 

0.C65 

0.26 

8959. 

3.763 

-0.487 

-1  .16 

45 

10242. 

2.411 

0.C13 
-0.030 

0.06 

9028. 

3.635 

-0.589 

-1  .37 

50 

10321. 

2.384 

-0.13 

8853. 

3.893 

•0.646 

-1  .47 

55 

9988. 

2  .  34  1 

-0.C65 

-0.26 

8467. 

3.605 

-0.663 

-1  .48 

60 

9286. 

2  .283 

-0. C93 

-0.38 

7886. 

3.643 

-0.649 

-1  .40 

65 

6299. 

2  .216 

-0.116 

-0.44 

7134. 

3.429 

-0.612 

-1  .27 

70 

7131. 
106.1 

2  . 141 

-0.136 

-0.45 

6241 . 

3.  185 

-0.563 

-1  .10 

101 .4 

1967 

25 

30 

35 

40 

45 

\% 

60 
65 
70 


13 

7840. 

9866. 
11809. 
13370. 
14287. 
14426. 
13811. 
12607. 
11054. 

9385. 

165.5 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


292 
359 
401 
417 
411 
384 
341 
283 
216 
141 


0.  146 

0.271 

0.353 

0.392 

0.386 

0.334 

0.234 

0.083 
•0.120  • 
•0.378  ■ 
159.2 


0.50 
1.13 
1 .74 
2.17 
2  .29 


0.46 

0  .60 

1  .66 


7749. 

9676. 
13  430. 
12699. 
13305. 


i:U  mi: 


1 


1920. 
0959  . 
9660. 


2.  157 
2.219 
2.219 
2.169 
2.037 

1:8* 
I'M 

1.725 


0.234 
0.362 
0.  472 
0.554 
0.597 


0.  390 
0.  181 
0.  108 


0  .84 

1  .58 

2  .43 
3.24 
3.80 


8:11?  1:3! 


2  .56 
1  .13 
0  .62 


( 


» 


( 


( 
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Table  111.1.8(1),  continued 


1967 
25 
30 
35 

40 
45 
50 
55 
60 
65 
70 


Y- 
H 


Y  f  H 


W 


m 


Y5 


H 


1 4 

C  »  £. 

c  .  C  1 

A  Qfi  t, 
O  7o  J  . 

C  .  1  c  J 

1 1 DO  7  . 

£  •  537 

U«  ^33 

X  .  oo 

X 1  *t  X  H  . 

13647. 

2.401 

0.  143 

0.82 

13522  . 

2.271 

15153. 

2.417 

-0. C2  1 

-0.13 

15152. 

2.284 

1 O^ol  . 
16307. 

2.411 

-0.  lol 

-1  .u7 

1619b. 

2.267 

2  .  384 

-0.^75 

-1  .bd 

16582 . 

2.226 

15890. 

2.341 

-0. 366 

-2  .46 

1627o. 

2.  179 

14870. 

2  .283 

-0 .  43«» 

-2  .62 

15299. 

2.  129 

13356. 

2.  216 

-0  .  4bO 

-2  .89 

13731 . 

2.036 

1 149b. 

2  .  141 

-0.507 

-2  .72 

11 724. 

2.053 

179. b 

17b 

.5 

Y  .H 

0.612 
0.383 
0.188 

O.U25 
-0.  HI 

-0. 221 
•0. 310 

•0. 380 
•0. 435 
-0.S7B 


2  .59 
1  .97 
1  .12 

0  .16 
-0  .79 
-1  .64 
-2  .31 

3  :87? 

-2  .72 


1967 

15 

30 

10604 . 

2.359 
2.401 

0.559 

2.51 

10586. 

2.352 

0.560 

2.52 

35 

13437. 

0.  46  4 

2.71 

13726. 

2.510 

0.  472 

2  .58 

40 

16039. 
18080. 

2  .417 

0.433 

2  .87 

16521. 
16663. 

2.593 

0.  414 

2  .64 

45 

2.411 
2.384 

0  . 406 

3  .05 

2.612 

0.384 

2  .74 

50 

19267. 

0  .  404 

3  .26 

19901 . 

2.590 

0.381 

2  .93 

55 

19404  . 

2  .341 
2.283 

0  .425 

3.52 

20090. 

2.545 

0.402 

3  .17 

60 

16449. 

0.  469 

3.  79 

19240. 

2.503 

0.  444 

3  .41 

65 

16527. 

2.216 

0.536 

4  .00 

17533. 

2.4B2 

0.506 

3  .58 

70 

13918. 
166.5 

2.  141 

0.625 
170.8 

4  .06 

15293. 

2.501 

0.585 

3  .58 

1967 

16 

25 

7999. 

2.  292 

O.C90 

0.31 

6C16. 

2.352 

0.  077 

0  .26 

30 

9477. 
10767. 

2.359 

0.  C5C 

0.20 

9479  . 

2.  369 

0.048 

0.19 

35 

2.401 
2.417 

0.037 

0.17 

10764. 

2.387 

0.  040 

0  .18 

40 

11748. 

0.C52 

0.25 

11745. 

2.404 

0.  055 
0.093 

0.27 

45 

12313. 

2.411 

0.C94 

0  .46 

12316. 

2.415 

0  .47 

50 

12381. 
11917. 

2.  284 

0  .  163 

0.64 

12411  . 

2.421 

0.  154 

0.79 

55 

2.241 

0.257 

1  .31 

12C09. 

2.414 

0.  240 

1  .20 

60 

10948 . 

2.283 

0.376 

1  .8C 

11139. 

2.394 

0.351 

1  .63 

65 

9566  . 

2.216 

0.520 

2  .25 

9873. 

2.353 

0.488 

2  .04 

70 

7927. 
145.0 

2.  141 

0.  687 
145  .4 

2.55 

8323. 

2  .303 

0.651 

2  .35 

1967 

17 

1  .83 

25 

9608  . 

2.292 
2.359 

0.409 

1  .  75 
1 .60 

9494. 

2.  117 

0.409 

30 

11993. 

0.  315 

11705. 

2.  185 

0.315 

1  .69 

35 

13873. 

2. 401 

0.241 

1  .39 

13625. 

2.227 

0.  241 

1  .47 

40 

15241 . 
15936. 

2.  417 

0. 166 
0.  152 

1.16 

15033. 

2.245 

0.  186 

1  .25 

45 

2.411 

1  .00 

15762. 

2.241 
2.215 

J:§* 

50 

15879. 

2.364 

0.  137 

0.91 

15720. 

8:111 

55 

15072. 

2  .  341 
2  .283 

0.142 

0.91 

14914 . 
13442. 

2. 173 

0.  141 

0  .97 

1  .05 

60 

13614 . 
11663. 

0.  166 

0.99 

2.  115 

0.166 

65 

2.216 

0.211 

1.11 

11489. 

2.047 

0.210 

1  .18 

70 

9503. 
192.2 

2. 141 

0.275 
188  .3 

1.22 

9289. 

1.970 

0.275 

1  .30 

1967 

18 

0.883 

25 

9513. 

2.292 

0.884 

3.67 

9542. 
10860. 

2.300 

30 

11032. 

2.359 

0.58  7 
0.351 

2.74 

2.293 

0.596 

35 

12241  . 
13145. 

2.401 

1.79 

12C33. 

2.289 

40 

2.417 

0.  177 

0.96 

12998. 

2.275 

45 

13754. 

2.411 

0.C63 

0.36 
0.06 

13668. 

2.259 

0.  085 
0.031 

50 

14062 . 

2.  284 

0.C11 

14044. 

2.241 

55 

14039. 

2.341 

0.C18 

0.11 

14C20. 

2.222 

0.035 

60 

13643. 

2.283 

0.085 

0.51 

13599. 

2.203 

0.096 

65 

12835. 

2.216 

0.211 

1  .22 

12800. 

2.187 

0.215 

70 

11612. 
182.6 

2.141 

0.396 

2.15 

11683. 

2.174 

0.391 

182.2 

3.66 
2  .82 

I'M 
8:?l 

0.22 
0.59 
1  .26 
2.10 


( 


< 


Table  111.1.8(1) , 

continued 

Y— 

U 

n 

n  „ 

w 

v  

n 

m 

YH 

1967 

21 

25 

10043. 

2.  292 

0  . 562 

2  .55 

10312. 

2.403 

30 

11627. 

2.359 

0.427 

2 . 11 

11 704 . 

2.397 

35 
40 

130QQ. 
14122. 

i:M 

0.324 
0  .273 

1  .60 

12986 . 
14073. 
14889. 

2.  323 
2.383 

45 

14944  . 

2.411 

0.273 

1 .  69 

2  .360 

50 

15407 . 

2  . 284 
2.341 

0.323 

2  .09 

15367. 

2.365 

55 

15441  . 

r\  All 

0.421 

c  *  to 

15447. 

2.  343 

60 

14985. 

2.  283 

0.  566 

3.  71 

15062. 

2.310 

65 

14013. 

2.216 

0.756 

4  .76 

14239. 

2.  25* 

70 

12555. 
192.6 

2.141 

0.990 
194.6 

5.81 

12913. 

2.203 
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0.534 
0.  411 

0.287 
0.331 
0.420 
0.554 
0.  735 
0.  963 


w 


m 


2  .29 
2  .01 
1  .78 
1  .69 

1  .80 

2  .15 

2  .77 

3  .62 

4  .62 

5  .64 


1967 

22 

25 

10958. 

2.292 

0  .  475 

2  .27 

11216. 

2.412 

0.437 

2  .03 

30 

13200. 

2.  259 

0.365 

2  .04 

13387. 

2.457 

0.334 

1  .82 

35 

15175. 

2.401 

0.276 

1  .74 
1  .43 

15313. 

2.  485 
2.497 

0.249 

40 

16717. 

2.417 

0.207 

16823. 

0.  182 

1:11 

45 

17693. 

2.411 

0.158 
0.  129 

1 . 16 
0.97 

17776. 

2.492 
2.469 

0.  133 

0  .95 

50 

16016. 

2  .  284 
2.341 

18069. 

0.  102 

0.75 

55 

17657. 

0.  117 

0.68 

17725. 

2.429 

0.089 

0.65 

60 

16652  . 
15098. 

2.  283 

0  .  123 

0.90 

16722. 

0.  094 

0  .66 

65 

2  .216 

0. 144 

0.98 

15173. 

0.  117 

0.77 

70 

13143. 
220.2 

2.141 

0.  161 
223.0 

1  .11 

13220. 

2^215 

0.  157 

0.93 

1967 

23 

25 

9109. 

2.  292 

0.741 
0.587 

2  .94 

9066. 

2.279 

0.429 

2  .97 

30 

11024  . 

2.  359 

2.74 

11160. 

2.410 

2  .64 
2  .20 

35 

12607. 

2.  401 

0.459 

2  .41 

12824  . 

2.495 

40 

13701 . 

2.417 

0.255 

2  .01 

13917. 

2.532 

0.319 

1  .75 

45 

14206. 

2.411 

0.276 

1  .63 

14375„ 

2.524 

0.  240 

1  .37 

50 

14086. 

2.384 
2.341 

0.221 

1  .30 

14195. 

2.475 

0.  192 

1  .10 

55 

13371 . 

0.  168 

1 .07 

13422. 
12146. 

2  •  39 1 

8: H? 

0  .96 

60 

12151 . 

2.283 

0  .  176 

0.94 

2.279 

0  .95 

65 

10561 . 
6767. 
177.2 

2.216 

0.  185 

0.68 

10497. 

2.  14  7 

0.206 

1  .01 

70 

2.141 

0.213 
178.2 

0.67 

6632. 

2.004 

0.256 

1  .10 

1967 

£<♦ 

2  .26 

29 

65*»1  . 

2.  199 

0.  75b 
0  .526 

25 

7695. 

2  .292 

1  .61 

30 

9J39  . 

2.  359 

0  .  2<t4 
0.211 

1  .32 

35 

9922  . 

2  .  401 
2.417 

0  .67 

40 

10515. 

0.  126 

0  .55 

45 

10796. 

2.411 
2. 38* 
2.341 

0.C91 

0.41 

50 

10746 . 

0 .  102 

0  .Hb 

55 

10360. 

0.  161 

0.71 

60 

9637  . 

2.263 

0.  264 

1 .  12 
1  .60 

65 

6612  . 

2.216 

0.412 

70 

7354. 

2.  141 

0.603 

2  .07 

156.5 

154.1 

6202. 

7726. 

6969  . 

9692. 
10496. 
1077b. 
1071 5 . 
10293. 

9509. 

6406. 

7C61 . 


2.05* 
2.203 
2.303 
2.368 
2.  335 
2.369 
2.322 
2.255 
2.173 
2.095 
2.015 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


607 

556 
361 
222 
137 
105 
12* 
189 
300 
452 
645 


2  .44 
1  .95 
1  .40 
0  .93 
0  .60 
0  .48 
0.57 

0  .86 

1  .31 
1  .82 
2.27 


1967 

25 

20 

7741  . 
9029. 

2.  199 

0. 

460 

1 .62 

25 

2.292 

0. 

342 

1  .35 

30 

10153. 

2  .359 

0. 

250 

1  .07 

35 

11066. 
11740. 

2.  401 

0. 

185 

0.85 

40 

2.417 

0. 

146 

0.71 

45 

12138. 

2  .411 

0. 

134 

0.67 

50 

12236. 

2.384 

0. 
0. 

147 

0.76 

55 

12017. 

2.341 

186 

0.95 

60 

11476. 

2.283 

0.249 

1  .25 

65 

10630. 

2.216 

0. 

236 

1  .61 

70 

9524  . 

2.  141 

0. 

447 

1  .99 

177.6 

176.5 

Wl: 

10047. 
10954 . 
11634. 
12C39. 
12139. 
11918. 
11377. 
10534. 
9426. 


2.  265 
£.277 
2.282 
2.279 
2.267 
2.243 
2.207 
2.157 
2.093 


454 
349 
266 
206 
170 
157 
163 
203 
263 
.347 
0.  456 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 


1  .59 
1  .39 
1  .18 
0.99 

0  .87 
0.83 
0.90 

1  .08 
1  .35 

1  .69 

2  .05 


< 


t 


Table  111.1.8(1), 

concluded 

Page  511. 

1967 

Y- 
H 

H 

n 

nyfH 

W 
m 

ii 

H 

n 

l.  Y  .  H 

w 

m 

26 

A—  W 

2  .00 

2. 157 

7044  . 

2-199 

0.624 

%\\V. 

0.634 

?  *95 

1  .74 

7  5 

81  55  . 

2  .  292 

0.455 

1  .62 

2. 197 

0.  47B 

30 

9093 . 

2.^59 

ft.  •  ^ 

0.328 

1 .26 

8915  • 

2  .229 

0.359 

1  .44 

9H45  . 

2  .  401 

•-•"11 

0.241 

0.99 

9679. 

10250 . 

•1  V  ft-      w  • 

2  •  24  8 

ft-  •  ft-  »  w 

}  4? 

4  o 

0.  195 

0.84 

2.  257 

0.233 

1  .06 

10751  • 

2.411 

0.  189 

0  .64 

10601 • 

2  .254 

0.  226 

1  .06 

50 

10671 . 
1  07  lt> . 

2.^84 

ft.  •       <J  ~ 

0.223 

1  .C2 

1 0  706 . 

2  •  238 

0.258 

1  .23 

■J  J 

0.296 

1  .36 

1 0542  . 

2  •  208 

0.327 

1  .56 

60 

10323  . 

2.283 

ft.  •   ft.  kJ  <J 

0.407 

1.64 

1 0C94 • 

2.  165 

0.435 

2  .03 

65 

9624  . 
8659. 
159.4 

2.21b 

ft-  C  ft.  A  w 

0.555 

2.41 

9359  . 

2.  109 

ft-  V    A  W  ^ 

0.581 

2  .58 

70 

2.  141 

0.  74C 
156.7 

2  .99 

8352. 

2.04  0 

0  •  764 

3  •  13 

1967 
20 
25 
30 

n 

45 
50 
55 
60 
65 
70 


27 

6339. 

7904. 

9342  . 
10535. 
11389. 

11632  . 
11826. 
11375  . 
10509. 

9309. 

7o«5  . 

162  .4 


2 
2 
2 
2 
2 


2 
2 
2 
2 


199 
292 
259 
401 
417 


411 
ro4 
341 
263 
2.  216 
2.141 


0 
0 
0 
0 
0 


739 
597 
483 
395 
335 


0  .  t9 
0.310 
0.  353 
0.  <»20 
0.511 
166  .0 


2  .13 
2.06 
1 .91 
1  .73 
1 .56 

1  .48 
1  .45 
1.51 
1  .62 
1  .76 
1  .  o6 


6462. 

8136. 

9606. 
10784 . 
11598. 

am: 

1152^. 
10692  . 

9574  . 

8295  . 


2.257 
2.4QB 
2.504 
2.551 
2.557 

2  .491 
2.  444 
2.  401 
2.374 
2.373 


0.  730 
0.579 
0.459 

8:18 

0.  293 
0.334 
0.  394 
0.  473 


2  .09 
1  .96 
1  .76 

1  .38 
1  .49 
1  .59 
1  .65 


1967 

26 

20 

5466. 

2  .  199 

0.642 

1  .60 

5163. 

2.019 

0.693 

1  .77 

25 

6730  . 

2  .292 

0.451 

1  .32 

6  56  1 . 

2.171 

0.485 

1  .47 

30 

7879  . 

2  .359 
2.401 

0.302 

1 .01 

7789. 

2.275 

0.  326 

1  .12 

35 

8650. 

0.  194 

0.72 

8797. 

2.332 

0.214 

0  .81 

40 

9590. 

2.417 

0.  129 

0.51 

9551 . 

2.34  7 

0.  149 

0  .60 

45 

10056. 

2.411 

0.  104 

0.43 
0.51 

10C17. 

2.330 

0.  127 

0  .55 

50 

10209. 

2.  284 
2  .341 

0.  119 

10154  . 

2.29D 

0.  146 

0  .65 

55 

10021  . 
9483. 

0.  173 

0.74 

9935. 

2.237 

0.  203 
0.295 

0  .90 

60 

2.283 

0.  266 

1.10 

9361. 

2. 1B1 

1  .27 

65 

8619. 

2.216 

0.296 
0  .  562 

1  .54 

8482  . 

2.130 

0.420 

1  .67 

70 

7489. 

2.  141 

1  .97 

7394  . 

2.093 

0.576 

2  .03 

136.8 

134  .5 

1967 

29 

20 

4006. 

2.  199 

0.  461 

0.64 

4206. 

2.473 

0.371 

0  .63 

25 

5056  . 

2  .292 

0.  292 

0  .66 

5376. 

2.789 

0.229 

0.44 

30 

6067  . 

2.359 

0.237 

0.87 

6421. 

2.998 

0.  128 

0  .27 

35 

6943. 

2.401 

0.296 

0.86 

7285. 

3.096 

0.070 

0  .16 

40 

7592. 

2.417 

0.273 

0.86 

7911  . 

3.093 

0.  050 

0.13 

45 

7942  . 
7953. 

2.411 

0.262 

0.86 

6246. 

3.027 
2.911 

8:1! 

50 

2.  284 

0.  264 

0  .68 

8244  . 

8:81? 

55 

7622. 

2  .341 

0.276 
0.202 

0.91 

7900. 

2.779 

0. 134 

0  .38 

60 

6991. 

2.  283 

0.93 

7252. 

2.654 

0.  182 

0  .50 

65 

6132. 

2.216 

0.236 

0.94 

6366  . 

2.557 

0.226 

0.56 

70 

5139. 

2.  141 

0.362 

0.92 

5407. 

2.505 

0.262 

0.57 

106.9 

112.2 

1967 

30 

20 

5536. 

2.  199 

0.646 

2.13 
1  .96 

5256. 

2.071 

0.  884 

25 

6624  . 

2.  292 

0.68  3 

6572. 

2.266 

0.691 

30 

7567. 

2  .359 

0.551 

1  .77 

7649. 

2.407 

0.  537 

35 

8314. 

2.401 

0.448 

1 .55 
1.37 

8447. 

2.490 

0.422 

40 

6830. 

2.417 

0.375 

8961 . 
9198. 

2.518 

0.346 

45 

9095. 

2.411 

0.332 

1  .25 

2.497 

0.307 

50 

9097. 

2.  384 

0.316 

1  .21 

9161  . 
6850. 

2.433 

0.302 

55 

8836. 

2.  241 

0.330 

1.25 

2.352 

0.  327 

60 

8325. 
7593. 

2  .283 

0.370 
0.435 

1  .35 

8277. 

2.249 
2.  139 

0.380 

65 

2.216 

1  .49 

7474  . 

0.458 

70 

6687, 
130.4 

2.  141 

0.525 

1  .64 

6499  . 

2.031 

0.557 

130.1 

2  .25 
2  .00 
1  .71 
1  .43 
1  .23 
1.13 
1  .13 
1  .23 
1  .40 
1  .60 
1  .78 


( 
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Predicted  Hours  and  Earnings  by  Occupation  and  Age,  1972 


1972 
25 
30 
35 

tO 
45 
50 
55 
60 
65 
70 


Y5 


11929. 
14957. 
17749. 

21^62 . 
21537. 
20763 . 
19163  . 
1 6934  . 
14367. 
233.7 


H 


2.  292 
2.359 
2.401 

2.417 
c  .  41  1 
2  .364 
2  .  341 
2  .  263 
2  .  21t 
2.  141 


'Y,H 


w 


0.58  4  3.04 
0.570  3.61 
0.542  4.01 


u .  50J 
u .  «*5C 
U  .  36<i 
0.  3ub 
0.211 
0  .  103 
•0.C2C 
233 


4  .  lb 
3.97 
3  7 
2  .  70 
1  .  77 
0.79 
-0.14 


12C59. 
14921. 
17606. 

19795. 
21 192  . 
21596. 
20946 . 
19350. 
17C44 . 
14342  . 


2.335 
2.  353 
2.365 

2.331 
2.  394 
2.402 
2.403 
2.  395 
2.377 
2.346 


8 


Y.H 


.579 
.571 
0.547 

0.508 
0.*52 
0.  382 

0.  ^96 
0.  196 
0.  081 
•0. u48 


w 


ID 


2  .99 
3.63 
%  .07 

4  .22 
4  .01 

1  «*3 

2  .58 
1  .58 
0.58 
'0  .29 


1972 

2 

25 

13649. 

2.  292 

-0.S35 

-5.57 

13605. 

2.300 

-0.945 

-5  .59 

30 

16902. 

2  .359 

-0.362 

-2  .60 

1665C. 

2.  379 
2  .393 

-o. 

386 

-2  .73 
0  .48 

35 

20429 . 
23529. 

2.4C1 

0  .C53 

0.45 

20426 . 

0. 

056 

40 

2.417 
2  .411 

0.308 

3.  CO 

23378. 
25078. 

2.372 

0. 

363 

3  .58 

45 

25526. 

0.401 

4.25 

2.  319 

0. 

511 

5  .53 

50 

26063. 

2  .  384 

0.330 
0.C89 

3.60 

25499. 

2.259 

0. 

<»80 

5.42 

55 

25253. 

2.34  1 

0.96 

25004. 
23866. 

2.208 

0. 

249 

2  .81 

60 

23582. 

2.263 

-0.  324 

-3.35 

2.182 

-o. 

202 

-2  .21 

65 

21675. 

2.216 

-0.914 

-8  .95 

21862. 

2.195 

-0. 

689 

-B  .86 

70 

20103 . 
275.3 

2.141 

-1.666  - 

15.83 

18206. 

2.265 

-1. 

634 

-14  .75 

273.5 

1972 

3 

25 

11438. 

2.292 

0.574 

2  .87 

10965 . 

2.  137 

0.636 

3  .26 

13966. 

2.359 

0.319 
0. 128 

nm: 

0.370 

2  .27 

18 

16114  . 

2.401 

0.  182 

1  .28 

40 

17737. 

2.417 

-0. COO 

-0  .00 

17696. 

2^253 

0.066 

0  .51 

45 

18720. 

2.411 

-0.065 

-0.51 

18761. 

2.217 

0.012 

0  .10 

50 

18969  . 

2  .264 

-0 .069 

-0  .55 

19016. 

2.175 

0.  014 

0.13 

55 

18425. 

2.  341 

-0. C13 

-0  . 10 
0.76 

18383  . 

2.  145 

0.065 

0.56 

60 

17064. 

2  .  283 

0.  102 

16949 . 

2.  143 

0.  156 

1  .23 

65 

15032 . 

2  .  216 

0.275 

1 .86 

15002. 

2.200 

0.281 

1  .92 

70 

12465  . 

2.141 

0.504 

2  .93 

12955. 

2.325 

0.  430 

2  .40 

217.5 

214 

.7 

1972 

4 

25 

12269. 

2*292 

-0.C25 
0.C37 

-0.13 

12280. 

-0.022 

30 

14685. 

2  .359 

0.23 

14650. 

\\\\\ 

2.235 

0.042 

35 

16933. 

2.401 

0.C92 

0.65 

16620. 

0.097 

40 

18767. 

2.417 
2.411 

0.  136 

1  .07 

18574 . 

2.245 

0.143 

45 

19963. 

0. 176 

1 .46 

19713. 

2.247 

0.  181 

50 

20365  . 

2.384 

0.206 

1.76 

20093. 

2.235 

0.210 

55 

19918. 

2.341 

0.227 

1  .93 

19656. 

2.209 

0.231 

60 

18685. 

2.283 

0.24C 

1  .97 

18444  . 
16598. 

2.  164 

0.244 

65 

16821 . 
14547. 

2.  216 

0.245 

1  .66 

2.099 

0.248 

70 

2.  141 

0.24  0 

1  .63 

14331. 

2.013 

0.244 

229.8 

226.1 

•0  .12 
0.28 

0  .73 

1  .19 
1  .59 

1  .89 

2  .06 
2  .08 
1  .96 
1  .74 


19  11 

5 

30 

19-»t.u. 

c 

i  .  c  3  3 

6  .67 

20622  . 

2.59D 

35 

24^70. 

2 

.  <t^l 

0  .  75w 

7.61 

26  153. 

2.693 

40 

2c5ou  . 
31S03  . 

c 

.41  / 

o  .  to  9 

6.1S 

30543 . 

2.  735 

45 

2 

.411 

v  .  C<»  9 

8.46 

33399. 

2.  724 

50 

22455  . 

2 

.  264 

C.fc2  7 

6  .54 

34  309 . 

2.667 

55 

31566. 

2 

.341 

0.  62  1 

8.37 

33  144  . 

2.575 

60 

26919. 

2 

.283 

0  .626 

7  .9^> 
7  .21 

3011<»  . 

2  .460 
2.334 

65 

24971  . 

2 

•  216 

0  .  t40 

2574G. 
20715. 

70 

20337. 

2 

.  141 

0.659 

6.26 

2.  204 

293.3 

211.7 

0.  bl5 
*74 
lB& 
354 
361 
400 
<»59 
.  528 
0.  599 


0. 
0. 
0. 
0. 
0. 
0. 
0 


4  .95 
4  .60 
4  .34 
4  .34 

4  .64 

5  .14 
5  .62 
5  .83 
5  .63 


» 


( 
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Y- 

H 

H 

W 
m 

H 

H 

•  tn 

W 

m 

1972 

6 

0.  541 

25 

12836. 

2.292 

0.55  7 

3.12 
3.46 

12880  . 

2.305 

3  .02 

^  o 

3  V 

16424  . 

2.359 

0  .  49 fc 

X  \J  C  t  £.  . 

2  .  31  3 

£.  •  - >X  sJ 

0 .  *>50 

3.87 

A  7  ~  t  J.  . 

7    4  Q  1 

0.496 
0  .  553 

1  ill 

5.25 

1  Q  f.  1  Q 

l/vl  /  . 

£  •  OP  J 

2  .  3?D 

4  7A 

4  0 

22956 . 

2.417 

22692  . 

0  .  604 

5  .79 

45 

25122. 

2.411 

0  .  fchfe 

6.94 

t  J  J.  J  U  • 

2.413 

0  •  663 

6  .91 

50 

26040 . 

2 .  364 

0 . 83  2 

9  .09 

26671 . 

2  •  457 

0.  753 

B  .  18 
9  .57 

55 

25460. 

2.341 

1.C46 
1  .310 

11  .40 

27079. 

2.495 

0.682 

60 

23360. 

2.  283 
2  .216 

13.40 

26237. 

2. 518 

1.057 

11  .01 

65 

20001 . 
15893. 
256.3 

1  .615 

14.58 

24  116. 

2.520 

1.287 

12  .32 

70 

2  . 141 

1.959 
261 

14  .54 

.1 

20813. 

2.492 

1.580 

13  .19 

1972 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


7 

12222. 
14996. 
17531 . 
19582 . 
20933. 
21429. 
21000. 
19684. 
17620. 
15036. 
239.6 


2.  292 
2.359 
2.  401 
2.417 
2.411 
2  .3e4 
2.341 
2.283 
2.216 
2.  141 


0.  28  3 
0.215 
0.  161 
0.  124 
0.  102 
C96 
105 
131 
172 
228 
238  .7 


1  .51 
1 .36 
1.  16 
1  .00 
0.66 
0.66 
0.95 
1  . 13 
1  .37 
1  .60 


12344 . 

mi: 

19389. 
20762. 
21266. 
20663. 
19595. 
17562. 
14994. 


2.374 

3:8! 

2.231 
2.224 
2.223 
2.22  0 
2.206 
2. 173 
2.  115 


0.284 

8:i« 

0. 123 
0.  102 
0.095 
0.  105 
0.  131 
0.  172 
0.228 


1  .48 

lilt 

1  .07 
0  .95 
0  .91 

0  .99 

1  .16 
1  .39 
1  .62 


1972 

8 

25 

11364. 
14142  . 

2. 

292 

0.339 

1.66 

10844. 

2 .005 
2.098 

0.  361 
0.295 

1  .95 

30 

2. 

359 

0.276 

1.65 

13675. 

1  .93 

35 

16807. 
19129. 

2. 

401 

0.238 

1  .67 

16335. 

2.  14  0 

0.258 

1  .97 

40 

2  * 

417 

0.22  7 

1.79 

18595. 

2.145 

0.247 

2  .14 

45 

20673  . 

c  . 

411 

0  .24C 

2  .06 

20226. 

2.  127 

0.261 

2  .49 

50 

21829. 

2  . 

384 

0.  279 

2.56 

21040. 

2.  100 
2.081 

0.300 

3  .01 

55 

21849. 

2. 

341 

0  .  244 
0.433 

3  .21 

20960. 

0.363 

3  .65 

60 

20883. 

2  . 

283 

3.96 

20057. 

2.0B3 

0.447 

4  .31 

65 

19005. 

2  . 

216 

0.54  6 

4  .69 

18557. 

2.122 

0.553 

4  .84 

70 

16414. 

2. 

141 

0  .68  4 

5  .25 

16795. 

2.214 

0.  679 

5.15 

217.6 

21C.4 

1972 

9 

25 

9051  . 

2.292 

0.  495 

1  .95 

8709. 

2.  123 

30 

11066 . 

2  .  259 

0.311 

1  .46 

10756. 

2.  147 

35 

12866 . 

2  .401 

0.  174 

0.94 

1264 1  . 

2.  16b 

40 

14315. 

2.417 

0 .  C6fc 

0.51 

14170. 

2.  178 

45 

15256. 
15613. 

2.411 

0  .  C45 

0.26 

15172. 

2.  182 

50 

2  .  364 

0.C5C 

0.33 

15528. 

2.  179 

55 

15316. 

2  .  241 

0.  103 

0  .66 

15186. 

2. 167 

60 

14356. 

2  .283 

0.  203 

1.27 

14  172  . 

2.145 

65 

12796. 

2.216 

0.346 

2.  CI 

12584. 

2.113 
2.071 

70 

10779. 
187.5 

2  . 141 

0.540 
183.6 

2.72 

10587. 

0.511 
0.331 
0.  197 
0.  109 
0.  067 
0.070 
0.  120 
0.216 
0.35B 
0.  546 


2  .10 
I  .66 
1  .15 
0  .71 
0.46 
0  .50 

0  .84 

1  .43 

2  .13 
2  .79 


1972 

10 

30 

19549. 

2.359 

n 

11649: 

2  •  401 
2.417 

45 

28879. 

2.411 

50 

29433. 

2.384 

55 

28491 . 

2.241 
2.283 

60 

26231. 

65 

22990. 

2.216 

70 

19189. 
277.4 

2.  141 

371 
249 
140 
040 
049 
129 
202 
0.266 
0.328 
277.3 


3.07 
2  .45 
1.55 
0.48 
-0  .6C 
-1.57 
-2.32 
-2.76 
-2  .94 


19500  . 
23593. 
26862. 
28683. 
29428. 
28500. 
26308. 

liiSol 


2.344 
2.394 
2.420 
2.421 
2.392 


0.376 
0.252 
0.  138 
0.037 
•0. 051 

•0. 191 

•0.282 


3  .13 
2  .48 
1  .54 
0.45 
-0.63 


2  '.63 
2  .76 


t 


< 
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Y- 
H 

H 

n 

Y,H 

w 

Y5 

— 

H 

n 

W 

m 

n 

~- 

Y  H 
i  tn 

■ 

1 9  72 

1 1 

30 

18807. 

2  .  259 
2  . 401 

0 . 178 

1 .42 

19192 . 

3.  485 

-0. 092 

35 

26034  . 
33185. 

0.  11  7 

1  .27 

26186. 
33005. 

3.  263 

-0. 090 

-0  .72 

40 

2.417 

0.  C6  3 

0.87 

3.  143 

-0.112 

-1  .18 

4  5 

39017. 

2.411 

0.016 

0.26 

38  41 7  . 

3  •  092 

-0. 147 
-0.186 

"1  .83 

50 

42370. 

2.384 

-0.C25 

-0.45 

41311. 

3.054 

-2  .52 

55 

42538. 

2.34  1 

-0.C61 

-1  .11 

41121  . 

2.999 

-0.219 

-3.00 

39506. 

2.263 

-0.C92 

-1 .60 

38018. 

2.892 

-0.239 

-3  .14 

33955. 
27013. 
328.1 

2.216 

-0.  120 

-1.84 

32774. 

2.705 

-0.23B 

-2  .88 

70 

2.141 

-0.  145 
225.3 

-1 .63 

26412. 

2.426 

-0.214 

-2.33 

19  72 

12 

25 

6272. 

2.292 

0.202 

0.83 

6502. 

2.954 

-0.032 

-0  .07 

30 

7685. 

2.  259 

0.307 

h® 

mi: 

3.251 

-0. 142 

-0.35 

35 

8690. 

2.401 

0.312 

3.480 

-0.232 

-0.61 

40 

9706. 

2.417 

0.215 

1.27 

9823. 

3.634 

-0.298 
-0.339 

-0.81 

45 

9996. 

2.411 

0.217 

1  .31 

10C52. 

3.712 

-0  .92 

50 

9722. 

2.264 

0.315 

1.26 

9738. 

3.719 

-0.357 

-0  .94 

55 

8931. 

2.241 
2.283 

0.  206 

1.16 

8930  . 

3.664 

-0.359 

-0  .87 

60 

7761. 
6389. 

0.29  5 

1  .00 
0.79 

7750. 

mi 

-0.349 

-0  ,76 

65 

2.  216 

0.273 

6364. 

-0.335 

-0.62 

70 

4992  . 
103.3 

2.  Hi 

C  .  24  1 

0  .56 

4  946  . 

3.261 

-0.323 

-0  .49 

105.1 

1972  13 


25 

8723. 

2.  292 

0.435 

1  .  6b 

6359. 

2. 109 

0.  588 

2.33 

30 

10629. 

2.259 
2  .4ul 

0.  362 

1  .  66 

10656. 

2.  267 

0.  433 

2  .06 

35 

12564 . 

0.  271 

1  .42 

12547 . 

2.  375 

0.292 

1  .54 

40 

13705 . 

2.417 

0.  162 

0.9^ 

13720. 

2.433 

0.  148 

0  .83 

45 

14026  . 

2  .411 
2.384 

0.  C33 

0.  19 

14030. 

2.443 

0.002 

0.01 

50 

13542  . 

-0.  117 

-0.67 

13512 . 

2.424 
2.371 

-0. 151 

-0  .84 

55 

12393. 

2.  241 

-0  .293 

-1  .55 

12344 . 

-0. 319 

-1  .66 

60 

10611. 

2.263 

-0  .  496 

-lift 

10773. 

2.299 

-0.510 

-2  .39 

65 

9044  . 

2.216 

-0.  729 

9C36  . 
7322. 

2.213 

-0. 731 

-2  .98 

70 

7300. 
170.3 

2.  141 

-0.596 
167.5 

-3  .40 

2.135 

-0. 991 

-3  .40 

1972 

14 

2  .71 

25 

9420. 

2. 

292 

0.  582 

2.39 

8734. 

2.023 

0.627 

30 

12201 . 

2  • 

259 

0.320 
0.115 

1  .66 

11769. 

2.  122 

0.359 

1  .99 

35 

14735. 

2. 

401 

0.70 

14546 . 

2.181 

0.  151 

1  .00 

40 

16754 . 
18039. 

2. 

417 

-0.035 

-0.24 

16781. 

2.207 

-0.001 

-0  .01 

45 

2. 

411 

-0. 129 

-0.97 

16216. 

2.208 

-0.096 

-0  .79 

50 

18430. 

2. 

384 

-0 .  166 

-1 .30 

18663 . 

2.195 

-0. 137 

-1  .16 

55 

17850. 

2. 

341 

-0.152 

-1.16 

18029. 

2.178 

-0. 125 

-1  .04 

60 

16336. 
14053. 

2  . 

283 

-0. C81 

-0.56 

16397. 

2  •  167 

-0.062 

-0  .47 

65 

2  . 

216 

0.C43 

0.27 

14C4C. 

2.172 

0.  050 

0.32 

70 

11291 . 
192.6 

2. 

141 

0.22  0 

1 .16 

11361. 

2.203 

0.210 

1  .08 

185.4 

W2 

lll22  . 

2. 

359 

0.682 

3.25 

10530. 

2.  153 

0.  740 

3  .61 

35 

14417. 

2. 

401 

0.  415 

2.49 

14204 . 

2.313 

0.438 

2  .68 

40 

17352. 

2. 

417 

0.212 

1  .52 

17338. 

2.408 

0.215 

1  .55 

45 

19715. 

2  . 

411 

0.C75 

0.61 

19727. 

2.432 

0.069 

0  .56 

50 

21216. 

2  . 

384 

0.C01 

0.01 

21217. 

2.402 

-0.004 

-0.03 

55 

21629. 

2. 

341 

-0.C09 

-0.09 

2163C. 

2.331 

-Q. 007 

-0  .06 

60 

20b23. 

2. 

263 

0.C42 

0.39 

20801 . 

2.237 

0.056 

0.52 

65 

16634. 

2. 

216 

0.  155 

1.32 

18715. 

2.  133 

0.  179 

1  .57 

70 

15699. 

2. 

141 

0.329 

2  .44 

15620. 

2.033 

0.359 

2  .76 

180.5 

177 

.2 

t 


i 


i 
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Y- 
H 


1972 

16 

25 

9001  • 
10566. 

2. 

292 

30 

2  .  359 
2.401 

35 

11925 . 

40 

12974. 

2. 

417 

45 

13628. 

2. 

411 

50 

13833. 

2. 

384 

55 

13572 . 
12865. 

2  . 

341 

60 

2  . 

283 

65 

11774 . 

2  • 

216 

70 

10394 . 
162.5 

2. 

141 

'Y,H 

0  .206 

0.  135 

0.076 

0.C30 
•0.C03 
•0.C25 

•0  .  C>5 
•0.  C3<t 
•0  .  o23 
•0.  Col 
162  .4 


w 

m 

0.81 
0.60 
0.38 
0.16 
-0.02 
-0.15 

-0 . 20 
-0  .  19 
-0.12 
-0  .00 


Y- 
H 

H 

w 

IT) 

9012. 
10551 . 
11910. 
12968. 
13626. 
13634 . 

2.306 
2.334 
2.362 
2  .384 
2.391 
2.379 

0.204 
0. 138 
0.081 
0.  035 
-0.001 
-0.025 

Q  .80 
0.62 
0.41 
0  .19 
-0.01 
-0  .14 

13571  . 
12667  . 
11  779  . 
10391 . 

2 .  342 
2.2/4 
2.172 
2.  037 

-8:811 

-0.017 

0,012 

:8:fl 

-0  .09 
0  .06 

1972 

17 

25 

10529. 

2  .292 

0. 

260 

1  .20 

10276. 

2.  121 

I'M 

30 

13225. 

2.359 

0. 

271 

1  .52 

12696. 

2. 185 

8:  III 

35 

15766. 

2.401 

0. 

277 

1  .62 

15374. 

2.225 

0.  385 

2  .66 

40 

17822  . 

2.417 

0. 

279 

2  .06 

17392  . 

2.24  6 

0.  385 

2  .98 

45 

19098. 
19413. 

2.411 

0  . 

275 

i:it 

1.95 

mu: 

2.251 

0.374 

3  .10 

50 

2.284 

0  . 

264 

2.243 

0.  351 

2  .98 

55 

18741 . 

2.  241 

0. 

243 

18481 . 

2.227 

0.314 

2  .60 

60 

17212. 

2  .  283 

0. 

211 

1.59 

17C74 . 

2.205 

0.258 

2  .00 

65 

15075. 

2  .216 

0. 

165 

1.12 
0.61 

15040. 

2.187 

0.  183 

1  .26 

70 

12624. 
220.3 

2.  141 

0. 

104 
215.5 

12640. 

2.171 

0.085 

0  .50 

1972 

16 

25 

9666. 

2.292 
2  .359 

523 

2.21 

9253  . 

2.  117 

0.  572 

2  .50 

30 

11276. 

8: 

26C 

1 .62 

10629. 
12245. 

2.139 

0.442 

2  .24 

35 

12657. 

2  .  401 

0. 

280 

1.47 

2.  161 

0.346 

1  .96 

40 

13745. 

2.  417 

0. 

221 

1  .26 

13387. 

2.  179 

0.287 

1  .76 

45 

14483. 

2.411 

0. 

203 

1  .22 

14163. 

2.192 

1  .71 

50 

14813. 

2.  384 

0.22  7 

1 .41 

14505. 

2.195 

8;  28*0 

1  .85 

55 

14664. 

2  .341 

0. 

290 

1  .62 

14373. 

2.  165 

0.333 

2  .19 

60 

14069. 

2.  283 

0. 

391 

2.41 

13753. 

2. 160 

0.426 

2  .71 

65 

12975. 
11466. 
166.6 

2.216 

0. 

531 

3.11 

12658. 

2.  117 

0.  558 

3  .34 

70 

2.141 

0. 

707 
162  .6 

3.79 

11 132  . 

2.055 

0.731 

3  .96 

1972 

19 

25 

11520. 

2  .  292 

0.  560 

2.62 

11647. 

2.339 

0.540 

2  .69 

30 

14836, 

2.359 

0.577 

3.63 

14790. 

2.345 

0.  583 

3.67 

35 

18152  . 

2.401 

0.573 
0.  546 

4  .33 

17961. 
20613. 

2.358 

0.  592 

4  .51 

5  .03 

40 

21069. 

2.417 

4.76 

2.355 

0.571 

IB 

23219. 

2.411 

0.502 

4  .64 

22972. 
24136. 

2  .361 

0.  524 

5  .10 

24344 . 
24358. 

2.  384 

0.434 

4  .43 

2.339 

0.  454 

4  .68 

55 

2.341 

0.341 

3.55 

24175. 

2.291 

0.363 

3  .83 

60 

23354. 
21556. 

2.283 

0.  223 

2  .28 

23180. 

2.213 

0.254 

2  .66 

65 

2.216 

0.C76 

0.75 

21439. 

2.103 
1.953 

0.  129 

I  «31 

70 

19256. 
249.3 

2.  141 

-0.C96 
246.1 

-0.86 

19352  . 

-0.013 

-0.13 

1972 

£5 

30 

35 
40 
45 
50 
55 
60 
65 
70 


20 
12498. 
15074. 

17432. 
19418. 
20886 . 
21719. 
21816. 
21139. 
19703. 
17610. 
222.9 


2.359 

2.401 
2.417 
2.411 
2.384 
2.341 
2.26  3 
2.216 
2.  141 


8 


0.  450 
0.339 

.253 
.193 
0. 159 
0.  151 
0.  169 
0.213  ~ 
0.285 
0.38  3 
223.8 


2.45 
2  .16 

1  .64 
1.55 
1 .38 
1.37 
1.57 
1 .96 
2.53 
3.15 


12576. 
15C22. 

17374. 
19415. 
20960. 
21879. 
22  094. 
21556. 
20246. 
18156. 


2.324 
2.335 

2.369 
2.415 
2.463 
2.501 
2.516 
2.497 
2.433 
2.315 


8:18 


8.251 
•  193 
0.162 
0.157 
0.179 
0.226 
.297 
.393 


8 


2,45 
2.17 

1  .84 
I  .55 
1  .38 
1  .38 
1  .57 
1  .95 


« 


/ 
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Table  111.1.8(2),  continued 


1972 

£5 
30 

35 
40 
45 
50 
55 
60 
65 
70 


21 
10495. 
12876. 
14978. 
16626. 
17674. 
18003. 
17544  . 
16300. 
14369. 
11951  . 

213.8 


H 


m 

401 
417 
411 
384 
341 
283 
216 
141 


"Y,H 


W 


m 


o 

0 
0 
0 
0 
0 
0 
0 


6 
211 
133 
102 
119 
183 
293 
447 
647 
218.6 


1  .32 
0.91 
0.75 
0.90 
1.37 


09 
90 
61 


10962. 
13242. 
15202 . 
16747. 
17747, 
18C71 . 
17641. 
16495. 
14617. 
12901. 


H 


2.505 
2.579 
2.597 
2.574 
2.526 
2.469 
2.416 
2.  362 
2.380 
2.425 


Y.H 

8:28 

0.16S 
0.096 
0.075 
0.  100 
0.  166 
0.270 
0.409 
0.580 


W 


m 


2  .03 
1  .47 
0.97 

0  .63 
0.53 
0.73 

1  .21 

1  .87 

2  .55 

3  .09 


1972 

22 

25 

12195. 

2.292 

0.  360 

2.C2 

12519. 

2.466 

0.  335 

1  .70 

30 

14617. 

2.359 

0.268 

1 .61 

15059 . 

2.50S 

0.250 

1  .50 

35 

17174. 

2  .401 

0.215 

1  .54 

17352. 

2.529 

0. 182 

1  .25 

40 

19051. 

2.417 

0. 162 

1.27 

19184. 

2.535 

0.  132 

1  .00 

45 

20269. 
20704. 

2  .411 
2  .364 

0. 127 

1  .07 

20373. 

2.523 

0.096 

0.79 

50 

0.  110 

0.95 

20794. 

2.495 

0.082 
0.082 

0  .68 

55 

20306. 

2.  241 

0.  11C 

0.95 

20395. 

2.450 

0  .68 

60 

19112. 
17243. 

2  .283 

0.  126 

1  .06 

19211 . 

2.390 

0.099 

0  .80 

65 

2.216 

0.  158 

1 .23 

17355 . 

I'M 

0.133 

0  .99 

70 

14891 . 
249.0 

2.  141 

0.205 
252  .5 

1.42 

15008. 

0.  182 

1  .23 

1972 

23 

25 

9935. 

2.  292 

0.690 

2.99 

9824. 

2.255 

0.698 

3  .04 

30 

12257. 

2.359 

0.507 

2  .63 

12337. 

2.390 

0.500 

2  .58 

35 

14236. 

2  .401 

0.266 
0.269 

2  .17 

14386. 

2.472 

0.351 

2  .04 

40 

15676. 

2.417 

1.74 
1 .46 

15619. 

2  .503 

0.250 

1  .58 

45 

16434  . 

2.411 

0.214 

16541 . 
16493. 

2.489 

0.197 

1  .31 

50 

16427. 

2.384 

0.  202 

1  .39 

2.  434 

0.  191 

1  .29 

55 

15643. 
14159. 

2.341 

0.230 

1.54 

15657. 

2.350 

0.226 

1  .52 

60 

2.283 

0.300 

1.66 

14066. 
11S38. 

2.245 

0.308 

1  .93 

65 

12136. 
9806. 

2.216 

0.  «09 
0.557 

2.24 

2. 130 

Mil 

2  .40 

70 

2.  141 

2.55 

946C 

2.011 

2  .76 

199.6 

199.4 

1972 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


24 

6922  . 

6557. 
10050. 
11295  . 
12199. 
12687. 
12702  . 
12223. 
11271 . 

9924  . 

8306. 

176.0 


2  • 

199 

0.  e7b 

2  .  in 

o79o  . 

2.  139 

0.  706 

2  .24 

2. 

29,: 

0.525 

1  .9c 

8445  . 

2.237 

0.  550 

2  .08 

2  • 

35v 

0.413 

1  .  76 

9957  . 

2.309 

0.  435 

1  .88 

2  • 

401 

0.342 

1  .61 

1121-1. 

2.351 

0.  364 

1  .74 

2  .417 

0.211 

1.57 

12  116. 

2 .  365 

0.  ^34 

1  .71 

2  . 

411 

0  .  320 

1  .69 

12587  . 

2  .354 

0.  346 

1  .85 

2  . 

3ti4 

0  .  36  fc 
0.  453 

1  .96 

12563. 
12C15. 

2.317 

0.399 

2  .16 

2. 

341 

2.37 

2  .257 

0.  491 

2  .61 

2. 
2. 

263 

0.  574 
0.  72c 

2.6^ 
3.26 

10958. 

2.  179 

0.  622 

3.13 

216 

9472  . 

2.084 

0.  789 

3  .59 

2. 

141 

0.915 

3  .55 

770C. 

1.977 

0.  990 

3  .86 

173.7 

1972 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


25 

8120. 

9849. 
11405. 
12693. 
13630. 
14146. 
14197. 
13753. 
12626  . 
11482. 

9826. 

198.7 


199 
292 
359 
401 
417 
411 
384 
341 
283 
2.216 
2.141 


0.  474 
0.339 
0.237 
0.  169 
0.132 
0.  129 
0.  157 
0.216 
0.306 
0  .  426 
0.575 
19-7.0 


1.75 
1.46 
1  .15 
0.69 
0.75 

0  .76 
0.93 

1  .27 
1  .72 
2.21 
2.64 


6126. 

9759. 
11281  . 
12570. 
13517. 
14C37. 
14C71. 
13597. 
12630. 
11223. 

9476. 


2.203 
2.232 
2.257 
2.275 
2.283 
2.279 
2.261 
2.225 
2.  174 
2.103 
2.013 


0.473 
0.  350 
0.256 
0.  192 
0.  157 
0.153 
0.  180 
0.237 
0.326 
0.  447 
0.599 


1  .75 
1  .53 
1  .28 
1  .06 

0  .93 
0.94 

1  .12 
1  .45 

1  .90 

2  .38 
2  .82 


t 


i 


i 


i 


1972 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


26 

7105. 

8677. 
10065. 
11187. 
11961. 
12400. 
12411  . 
11997. 
11166. 

9974  . 

8507. 

174.7 


H 


Table  111.1.8(2),  concluded 


199 
292 
359 
401 
417 
411 
2.  28<* 
2.  341 
2.263 
2.216 
2.  141 


"Y,H 

0.675 
0.  485 

in 

164 
139 
154 
208 
301 
431 
597 
173. 


2  .16 
1.63 

t:M 

0.61 
0.71 
0.60 
1 .07 
1.47 
1.94 
2.37 


H 

7046  . 

8596. 

9982. 
11112. 
11916. 
12341. 
12346. 
11919. 
11079. 

9889. 

6450. 


age  III. 1.71 


2.172 
2.250 

\-M 

2.344 
2.334 
2.309 
2.272 
2.225 
2.  173 
2.  117 


0.683 

0.  497 

8:23 

0.  185 
0.  161 
0.  176 
0.228 
0.  318 
0.443 
0.604 


?  «21 

1  .90 

0  .94 
0  .85 

0  .94 

1  .20 

1  .58 

2  .02 
2  .41 


1972 

27 

20 

7418. 

2.  199 

0.58  6 

1  .96 

7351  . 
9117. 

2.165 
2.262 

25 

9170. 

2.292 

0.  431 

1.73 

30 

10745. 

2.  259 

0.316 

1 .44 

10716. 

2.34  0 

35 

12021 . 
12904. 

2.  401 
2.417 

0.239 

1  .20 
1  .07 

12015. 

2.395 

40 

0.201 

12914. 

2.427 

45 

13315. 
13210. 

2.411 
2.364 

0.202 

1.11 
1  .33 

13338. 

50 

0.  240 

13241 . 

I'M 

55 

12576. 

2.34] 
2  .2cj 

0.31c 

1  .  70 

1260^. 
11440. 

2.355 

60 

11454  . 
9940. 

O.H2t 

2.15 

2.27  7 

2.216 

0  .  ^76 

2.5c 

9825  . 

2  . 172 

bl62  . 

2.141 

0.  759 

2  .90 

7895. 

2  .  04  4 

165.1 

164  .6 

0.593 
0.437 
0.  320 
0.240 


§.  199 
.198 
0.235 

0.  313 
0.%29 

0.779 


2  .01 
1  .76 
1  .46 
1  .20 
1  .06 
1.08 
1.29 

1  .67 
2.16 

2  .65 

3  .01 


1972 

2b 

20 

6543. 

2  . 199 
2.292 

0  .  69C 

2  .05 

619ti. 

2.  039 

0.  741 

2  .25 

25 

6160. 

0.502 

1  .79 

7967. 

2. 179 

0.538 

I  .97 

30 

9665. 

2.  259 

0.354 

1.45 

9553. 

2.273 

0.382 

1  .61 

35 

10953. 

2.401 

0.247 

1  .13 

10661 . 

2.32  4 

0.  272 

1  .27 

40 

11899. 

2.417 

0.  181 

0  .69 

11622. 

2.333 

0.207 

1  .05 

45 

12452. 
12563. 

2.  411 

0.155 

0  .6  J 

12373. 

2.322 

0.  184 

0  .98 

50 

2.364 

0.  167 

0.66 

12465. 

2.285 

0.  199 

1  .09 

55 

12203. 

2.341 
2.283 

0.218 

1 .13 
1  .52 

12076. 

2.238 

0.  251 

1  .35 

60 

11365. 

0.305 

11233. 

2.190 

0.  335 

1  .72 

65 

10164  . 

2.216 

0.426 

1.96 

10025. 

2.  147 

0.  450 

2  .10 

70 

8647. 
167.2 

2. 141 

0.585 
164.2 

2.36 

8595. 

2.  119 

0.592 

2  .40 

1972 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


29 

4331  . 
5427. 
6529. 
7553. 
8410. 
9013. 
9292. 
9210. 
8766. 
8004  . 
7003. 
119.2 


2.  199 
2.  292 
359 
401 
417 
411 
384 
241 
2.283 
2.216 
2.141 


0 
0 
0 
0 
0 


379 
240 
319 
215 
326 
0.  256 
0.299 
0.456 
0.  524 
0.602 
0.690 
125.2 


0.75 
0.61 
0.66 
0.99 
1.14 
1.33 
1.56 


79 
CI 
16 

26 


4507  . 
5677. 
6619. 
7882. 
6802  . 
9499. 
9877. 
9857. 
9405. 
6553. 
7404. 


2.495 
2.773 
2.974 
3.091 
3.125 
3. 085 
2.987 
2.847 
2.6B1 
2.506 
2.333 


0.  247 
0.  127 
0.U47 
0.  009 
0.  014 
0.  057 
0.  132 
0.  232 
0.348 
0.  474 
0.604 


0  .45 
0  .26 
0  .11 
0  .02 
0  .04 
0  .18 
Q  .44 

0  .80 

1  .22 
1  .62 
1  .92 


1972 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


30 

5507. 

6930. 

6224  . 

9271. 

9976. 
10276. 
10146. 

9598. 

8683. 

7496. 

6158. 

140.3 


2  . 199 
2  .292 
2.  259 
401 
417 
411 
284 
2.341 
2.283 
2.216 
2.141 


2 
2 
2 
2 


0.  606 
0.646 
0  .516 
0.422 
0.259 
327 
326 
355 
412 
496 
0.607 
140.3 


2  .C2 
1  .95 
1 .60 
1 .63 
1  .48 
1 .40 
1.39 
1.45 
1.57 
1  .66 
1  .75 


5284  . 

6923. 

8339. 

9422. 
10112. 
10372. 
10185. 

9566. 

8571. 

7309. 

5924  . 


I'M 

2.425 
2.499 
2.514 
2.432 
2.412 
2.319 
2*214 
2.109 
2.012 


8 


0.642 
0.647 
.496 
.390 
0.327 
0.  304 
0.317 
0.362 
0.434 
0.  531 
0.649 


I'M 

1  .32 
1  .27 
1  .34 
1  .49 
1  .68 
1  .84 
1.91 


t 


( 
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Predicted  Hours  and  Earnings  by  Occupation  and  Age,  1977 


Y- 
H 
1 

H 

n 

w 

Y5 

H 

1977 

V  H 

in 

H 

Y»H 

25 

11079. 

2 

.292 

0.714 

3  .45 

10775. 

2.209 

0.786 

30 

13870. 

2 

.359 

0.667 

3.92 

13439. 
15946. 

2.257 

0.754 

35 

16478. 

.401 
.417 

0.631 

4  .33 

2.283 

0.  727 

40 

16602. 

0.605 

4  .65 

18015. 

2.302 

0.703 

45 

19981. 

2.411 

0.587 

4  .67 

19381. 

2.298 

0*684 

50 

20443 . 

2 

.3c4 

v  .  576 

4  .94 

19873 . 

2.279 

0.667 

55 

19946. 

2 

.  241 

0.  569 

4  .65 

19439. 

2.24  4 

0.652 

60 

18590 . 

2 

•  2c3 

0  .  56* 

4  .56 

16156. 

2. 195 

0.638 

65 

16571  . 

2 

.  216 

0.  554 

4  .  14 

16212. 

2.135 

0.  623 

70 

14154  . 

2 

.  141 

0.54  1 

3.57 

13860. 

2.064 

0  •  606 

219.2 

212.6 

9.83 

4  .49 

5  .07 
5. .50 
5  .76 

5  .81 
5  .65 
5  .27 
4  .73 
4  .07 


1977 

2 

25 

10977. 

2  .  292 

1  .215 

5.82 

10456 . 

2.  206 

1  .324 

6  .27 

30 

14287. 

2.  259 
2.401 

1  .199 

7  .26 

13562. 

2.264 

1.321 

7.91 

35 

17392 . 

1  .141 

6  .26 

16548. 

2.304 

1.  264 

9  .08 

40 

19761 . 

2.417 

1  .  C37 

8.49 

16979. 

2.326 

1.  151 

9  .39 

45 

21076. 
21160. 

2.411 

0.88  7 

7  .75 
6  ,06 
3.70 

20466. 

2.339 

0.979 

8  .57 

50 

2.  284 
2  .341 

0.6e5 
0.429 

20876. 

2.340 

0.  742 

6  .62 

55 

20175. 

20153. 

2.335 

0.437 

3  .77 

60 

18454 . 

2.283 

0.  115 

-?:?! 

-4  .73 

BIB: 

£•327 

-8: SI? 

0.47 

65 

16381  . 

2.  216 

-0.264 

2.319 

-2  .74 

70 

14285. 
226.2 

2  . 141 

-0.  709 
216.1 

13405. 

2.314 

-0.929 

-5  .38 

1977 

3 

25 

10798. 

2.292 

0.711 

3.35 

10096. 

2.  105 

0.665 

4  .15 

30 

14111 . 

2.359 

o.  eeo 

4.07 

13199. 

2.162 
2.203 

0.844 

5  .15 

35 

16920. 

2.  401 

0.555 

3.91 

16044 . 

0.  715 

5  .19 

40 

18593. 

2.417 
2.411 

0.335 

2  .56 

18C17. 
16694 . 

0.483 

I'M 

45 

18808. 

0.C19 

0.  15 

§:§?? 

0.  154 

50 

17662  . 

2.  38  4 

-0.396 

-2.94 

18079. 

2.230 

-0.269 

-2  .18 

55 

15658 . 

2.341 

-0.913 

-6.11 

16629. 

2. 1BD 

-0. 780 

-5  .95 

60 

13276. 

2.263 

-1  .534 
-2.261  - 

-8.92 

15039. 

2.096 

-1 .  379 

-9  .89 

65 

10972  . 

2  .216 

11  .20 

14043  . 

1.97S 

-2  .  064 

-14  .66 

70 

9009. 
211.0 

2.  141 

-3.C99  - 

13.04 

14477. 

1.624 

-2 .637 

-22 .51 

207.4 

1977 

4 

25 

12480. 

2.  292 

0.697 

3.79 

IZZZZ. 

2.226 

0.  727 

3  .99 

30 

15032. 

2  .359 

0.566 

3  .73 

14706. 

2.275 

0.624 

4  .03 

35 

17305. 

2.401 

0.506 

3.66 

16900. 

2.295 

0.556 
0.521 

4  .09 

40 

19122  . 

2.417 

0.464 

3.67 

18635. 

2.29<» 

4  .23 

45 

20329. 

2.411 

0.  453 

3.82 

19771 . 

2.276 

0.515 

4  .47 

50 

20606. 

2.384 

0.472 

4  .12 
4  .56 

20211. 

2.251 

0.534 

4  .79 

55 

20487. 

2.241 

0.521 

19926. 

2.225 

0.575 

5  .15 

fc§ 

2  .  283 

0.  599 

5.06 

18971. 
17483. 

2.207 

0.634 

5  .45 

mi%\ 

2.216 

0.703 
0.832 
229.7 

5.5  7 

2.202 

0.709 

5  .63 

70 

15206. 
235.1 

2.  141 

5.91 

15657. 

2.219 

0.  796 

5  .62 

1977 

5 

6.62 

30 

16551. 

2.259 

0.968 

6.79 

16714. 

2.384 

0.944 

35 

20270. 

2.401 

0.740 

6.25 

20639. 

2.463 

0.677 

5.67 

40 

23585. 

2.417 

0.566 

5.52 

24014. 

2.502 

0.480 

4  .61 

45 

26245. 

2.411 

0.44  5 

4  .84 

itm-. 

tin 

0.350 

3  .72 

50 

28031. 

2.384 

0.374 

4  .40 

0.282 

3.23 

55 

28769. 

2  .341 

0.35  0 

4  .31 

29071. 
26619. 

2.421 

0.269 

3.23 

60 

28353. 

2.283 

0.270 

4.60 

2.347 

0.305 

4  .59 

65 

26777. 

2.216 

0.430 

5.20 

26999. 
24316. 

2.261 

0.364 

70 

24159. 
254.0 

2.141 

0.527 

5.95 

2. 163 

0.  500 

5  .60 

257.1 

> 
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Table  111.1.8(3),  continued 


1977 

25 

30 

35 

4  0 

45 

50 

55 

60 

65 

70 


Y5 
6 

11659. 
15166. 
18527 . 
21108. 
22514  . 
22641  . 
21700. 
20096. 
18270. 
16577. 
232  .2 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


292 
359 
401 
417 
411 
284 
241 
263 
216 
141 


'Y,H 

1  .  232 
1  .  276 
1  .245 
1  .  131 
934 
653 
284 
175 
72  8 
376  - 
208.2 


W 

m 

6.27 
6  .23 
9.60 
9.87 
8  .72 
6.20 
2  .63 
-1 .54 
-6  .01 
10.67 


Y5 


9436. 
12783  . 
16103. 
16786. 
20406. 
20930. 
20661 . 
20205. 
20106. 
21050. 


H 


1.967 
2.087 
2. 164 
2.  199 
2.192 
2.  150 
2.073 
1.9B3 
1.873 
1.754 


1.523 

1.522 
1.  456 
1 .326 
1.  130 
0.  663 
0.  519 
0.093 
•0,422 
•1  .032 


7.31 

9  .32 

10  .84 

11  .33 
10  .52 

8  .40 
5  .17 
0  .95 
-4  .53 

12  .38 


1977 

7 

25 

12655. 

2.292 

0.677 

3.74 

11773. 

2.092 

0.901 

5.07 

30 

14613  . 

2.259 

0.292 

2.46 

14031. 

2.127 

0.  652 

4  .30 

35 

16560. 

2.401 

0.  153 

1 .05 

16C48 . 

2.  156 

0.  427 

3  .17 

40 

17642. 

2.417 

-0. C4 1 

-0.30 

17661 . 
18760. 

2.  175 

0.229 

1  .86 

45 

18644  . 

2.411 

-0.  192 

-1 .46 

2.  182 
2.  173 

0.  064 

0  .55 

50 

18969. 

2  .  284 
2  .  341 

-0.303 

-2  .41 

19294. 

-0. 066 

-0  .59 

55 

18825. 

-0 . 378 

-3  .04 

19266 . 

2.  145 

-0. 158 

-1  .42 

60 

16227  . 

2.  283 

-0.42C 

-3.35 

18723. 

2.095 

-0.210 

-1  .87 

65 

17205  . 

2  .216 

-0.433 
-0.421 

-3  .36 

17715. 

2.023 

-0.219 

-1  .92 

70 

15604  . 
227.9 

2.  141 

-3.11 

16302  . 

1.931 

-0.186 

-1  .57 

222.6 

1977 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


8 

9072. 
12475. 
16006. 
19162. 
21412. 
22344  . 
21792 . 
19886 . 
17010. 
13660. 

206.2 


2.292 
2.  259 
2.401 
417 
411 
264 
341 
283 
216 
141 


0.296 
0.371 
0  .  256 
346 
247 
349 
351 
251 
345 
231 
205 


1  .57 
1 .96 

2  .37 

2  .  76 

3  .06 
3.27 
3.27 
3  .06 
2  .65 
2  .11 


8697. 
12369. 
16070. 
19244 . 
21390. 
22146. 
21467. 
19  619. 
16995. 
13913. 


2.101 
2.316 
2.429 
2.448 
2.404 
2.328 
2.  253 
2.  205 
2.210 
2.298 


0.573 
0.  410 
0.330 

8:111 

0.  401 
.433 
.424 
0.351 
0.185 


2  .37 
2  .19 

2  .18 

3  .81 

4  .13 
3  .78 
2  .70 
1  .12 


1  977 

25 

30 

35 

40 

45 

50 

55 

60 

n 


9 

9822. 
11721 . 
13274. 
14416. 
15086. 
15218. 
14749. 
13646. 
11955. 

9822. 

192.3 


2.292 
2.359 
2.  401 
2.  417 
2.411 
2  .284 
2.341 
2.283 
2.216 
2.  141 


0.963 
0.699 
0.519 
0.422 
406 
475 
622 

e46 

14  6 
52C 
181.1 


4  .13 
3.47 
2.87 
2»52 
2.55 
3.03 
3.92 
5.05 
6.18 
6.97 


9096. 
11037. 
12644 . 
13612 . 
14452 . 
14487. 
13884 . 
12664 . 
11C16. 

9099. 


2.124 
2.177 
2.205 

2*210 
2.198 

2.  173 
2.140 
2.104 
2.068 
2.038 


1.  051 
0.  795 
0.622 

mi 

0.586 
0.  727 
0.940 
1.223 
1.574 


4  .50 
4  .03 
3.57 

t:?i 

3.91 

4  .71 

5  .67 
6.52 
7.03 


1977 

30 

35 

40 

45 

50 

55 

60 

65 

70 


10 
23155. 
26464  . 
29132. 
31081 . 
32231  . 
32496. 
31790. 
30073. 
27385. 

317.9 


2.359 
2  .  401 
2.417 
2.411 
2.  284 
2.341 
2.283 
2.216 
2  . 141 


0.376 
0.141 
•0.035 
0.  155 
•0.221 
•0.  236 
0.202 
0.122 
0.C01 
316.5 


3.69 
1  .56 
-0  .43 
-2.00 
-2.99 
-3.27 
-2.81 
-1.65 
0.01 


22865. 
26419. 
29136. 
31  121. 
32365. 
32737. 
32C53. 
30191. 
27201  . 


2  .283 
2.374 
2.405 
2.390 
2.336 
2.255 
2.160 
2.060 
1.964 


0.439 
0.  164 
•0.026 
•0.137 
•0.179 
•0.162 
•0.095 
0.013 
0. 154 


4  .38 
1  .83 
•0.31 

1  .79 

2  .48 
•2.35 
•1  .41 


V 


N 
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1977 
30 
35 
40 
45 


60 
65 
70 


11 
20976. 
25969. 
30572. 
33967. 
35524. 
35039. 
32772. 
29307. 
25317. 

307.9 


359 
401 
417 
411 
384 
241 
283 
2.216 
2.  141 


2 
2 
2 
2 
2 
2 
2 


•y,H 


■0.  C92 
0  . 183 
0.386 
0.521 
0.580 
0.565 
0.474 
0.  304 
0.C55 
312.4 


w 

m 

-0.82 
1 .98 
4.91 
7.33 
8  .64 
6.46 
6.60 
4.03 
0.66 


19052. 
26242. 
32013. 
36269. 
38  531. 
38170. 
35  121  . 
30316. 
25349. 


H 


3.250 
2.960 
2.639 
2.615 
2.632 
2.835 
2.773 


0.533 
•0.  093 
0.  179 
0.321 
0.359 
0.321 
0i232 
0.  115 
•0.019 


•3.12 
»0  .82 
2  .02 
4  .13 
4  .88 
4  .32 
2  .93 

.21 


-J 


1977 

12 

25 

7233. 

2.292 

0.558 

1  .76 

7616. 

2.557 

0.381 

1  .13 

30 

7937. 

2.359 

0.509 

1  .71 

8366. 

2.717 

0.269 

0.83 

35 

8483. 

2.401 

0.485 

1  .71 

9006. 
9442. 

2.683 

0.  161 

0  .50 

40 

8847. 

2.417 

0.  48  5 

1.78 

3.040 

0.  067 

0  .21 

45 

9009. 

2.411 

0.508 

1  .90 

9687. 

3.  163 

-0.001 

-0  .00 

50 

8958. 

2.284 

0.552 
0.615 

2  .07 

9758. 
9672. 

3.246 

-0. 027 

-0.08 

55 

8690. 

2.  341 

2.28 

3.254 

0.001 

0  .00 

60 

6216. 

2.283 

0.695 

9409  . 
8699. 

I'M 

0.096 

0  .26 

65 

7561. 
6766. 

2.216 

0.789 

1:1? 

0.  262 

0.78 

70 

2.  141 

0.89  5 

2.63 

6027. 

2.728 

0.  500 

1  .47 

102.5 

110.4 

1977 

13 

25 

8322. 

2.292 

0  .  762 

2  .77 

9080  . 

2  .64  7 

0.  440 

1  .51 

30 

9837  . 
11226. 

2  .  359 

0  .  67b 

2  .62 

10503. 

2.663 

0.399 

1  .57 

35 

2.  401 

0  .  669 

3.13 
3.61 

11857 . 

2.64  7 

0.  <*4<t 

1  .99 

40 

12423. 

2.417 

0.741 

13C37  . 

2.601 

0.  573 

2  .87 

45 

13323. 

2.411 

o  .e9i 

4  .  S2 

13872. 

2.  53  0 
2.439 

0.  782 

■  4  .29 

50 

13799. 

2.  264 

1.116 
1  .  <»13 

6  .  4o 
6  .26 

14144  . 

1.066 

6  .18 

55 

13719. 

2  .2«*1 

13646. 

2.332 

1.421 

8  .31 

60 

12990. 

2.263 

1  .  779 

2  .212 

10. 12 
11  .59 

12293. 

2.215 

1  .642 

10  .22 

65 

11612  . 

2.216 

10163. 

2.091 

2.326 

11  .33 

70 

9710. 
164.1 

2  .  141 

2.706 
172.2 

12  .26 

7645  . 

1.965 

2  .  668 

11  .16 

1977 

14 

25 

8334. 
10634. 

2.292 

0.  472 

1  .72 

7666. 

1.994 

0.720 

2  .77 

30 

2  .  259 
2.401 

0.255 

1  .15 

10222. 

2.114 

0.  460 

2.22 

35 

12730. 

O.CSC 

0.43 

12539. 

2.  194 

0.253 

1  .44 

40 

14396. 

2.417 

-0.053 

-0.31 

14372 . 

2.239 

0.096 

0  .61 

45 

15451. 

2.411 

-0. 146 

-0.93 

15534. 
15905. 

2.255 

-0.016 

-0  .11 

50 

15773. 

2  .384 

-0. 201 

-1  .33 

2.252 

-0.091 

:8:$l 

-0.99 

55 

15324  . 

2.341 

-0. 221 

-1 .45 

15449 . 

2.235 

-0. 134 

60 

14154  . 

2.283 
2.216 

-0.209 

-1  .30 

14230. 

2.217 

-0. 154 

65 

12406. 

-0. 168 

-0.94 

12417. 

2.203 

-0.157 

-0.89 
-0.70 

70 

10292  . 
167.1 

2.  141 

-0.099 

-0.4  8 

10255. 

2.203 

-0.  151 

163.5 

1977 

15 

30 

10616. 

2.359 
2.401 

0,751 

3.38 

10764. 

2.658 

35 

13383. 

0.577 

3.22 

14128. 

8:  JO 

40 

15993. 

2.417 

0.453 

3  .00 

16848. 

2,759 

0.331 

45 

18214. 

2.411 

0.378 

2  .85 

18962. 

2.743 

0.  260 

50 

19609. 

2  .384 

0.251 

2.91 

20476. 

2.660 

0.252 

55 

20569 . 
20347. 

2.341 

0.270 
0  .436 

3.25 

21194. 

2.562 
2.493 

0.  292 

60 

2.  283 

3  .68 

21076. 

0.  360 

65 

19102. 

2.216 

0.546 

4  .70 
5.53 

20267. 

2,502 

0.  «*44 

70 

16941 . 
170.3 

2.  141 

0.699 

19224 . 

2.630 

0.525 

176.8 

3  «28 
2  .58 

2  .02 

1  .80 

1  .94 

2  .41 
3.04 

3  .60 
3.84 


Page  III. 1.75 


Table  111.1.8(3),  continued 


1977 

25 

30 

35 

40 

45 

50 

55 

60 

bb 
70 


Y- 

H 

16 

9160. 
10905. 
12358. 
13434. 
14045. 
14104. 
13540. 
12339. 

105~63  . 
t5  46c). 
165.4 


H 


292 
259 
401 
417 
411 
2.384 
2.341 
2.283 


2 
2 
2 
2 
2 


;16 
141 


'Y,H 

486 
286 
167 
129 
0.  170 
0.289 
0.  48  4 
0.752 


w 


m 


0 
0 
0 
0 


1.94 
1  .32 


0 
0 
0 

1 

2 


86 
71 
99 
71 

80 


4.06 


1.C90  5.21 
1.498  5.92 
163  .6 


9057. 

loan . 

12286. 
13370. 
13962. 
13972. 
13329. 
12  016. 

lull  1 . 
7813  . 


H 


2.241 
2.294 
2.329 
2  .344 
2.339 
2.314 
2.270 
2.207 

2.  127 
2.  032 


8 


'y,H 

522 
331 
0.216 
0.  179 
0.220 
0.338 

8.533 
•  604 


w 

m 

2  .11 
1  .56 
1  .14 
1  .02 
1  .31 
2.04 
1.13 

4  .38 

5  .47 

6  ,04 


1977 

17 

25 

9519. 

2  .  292 
2  .359 

0. 

697 

2  .89 

8735  . 

2.  041 

0.  782 

3  .35 

30 

11790. 

0. 

547 

2  .  74 

11200. 

2. 16D 

0.  615 

3  .19 

35 

13849. 
15510. 

423 

2  .44 

13416. 

2.239 

0.  <t7B 

2  .87 

40 

8: 

324 

2  .06 

15191  . 

2.  277 

0.371 

2  .48 

45 

16626. 

2.411 

0. 

248 

1  .  71 

16375. 

2.279 

0.293 

2  .11 

50 

17096. 

2.284 

0. 

196  ' 

1.41 

16680. 

2. 250 

0.  242 

1  .81 

55 

16879. 

2.241 

0. 

166 

1  .20 

16675 . 

2.  195 

0.215 

1  .63 

60 

15999. 

2.  283 

0  . 

15b 

1  .10 

15790. 

2  . 125 
2.04  3 

0.  210 

1  .56 

65 

14549  . 

2.216 

0. 

167 

1  .10 

14319. 

0.225 

1  .58 

70 

12673. 
196.3 

2.141 

0. 

196 
188.1 

1  .  16 

12416. 

1.957 

0.259 

1  .64 

1977 

18 

25 

8777. 
10805. 

2  .292 

0.684 

2  .62 

6090. 

2.077 

0.  966 

3  .76 

30 

2.  259 

0.712 

3.26 

9706. 

2.092 

1.  062 

4  .93 

35 

12671 . 
14123. 

2  .  401 

0.  721 

3.80 

11295. 

2.  115 

1.094 

5  .84 

40 

2.417 

0.  709 

4  . 14 

12673 . 
13636. 

2.  141 

1  .071 

6  .34 

45 

14959 . 

2.411 

0  .673 

4  . 16 

2.160 
2.  163 

1.003 

6  .33 

50 

15066. 

2.  264 
2.  34  1 

0.61C 

3.86 

14013. 

0.901 

5  .84 

55 

14551 . 
13489 . 

0.517 

3.21 

13742. 
12900. 

2.143 

0.  776 

4  .97 

60 

2.283 

0.38  7 

2.29 

2.093 

0.636 

3  .92 

65 

12102 . 

2.  216 

0.218 

1  . 19 

11685. 

2.003 

0.490 

2  .85 

70 

10589. 
182  .9 

2.  141 

O.C04 
167.6 

0  .02 

10354 . 

1.884 

0.340 

1  .87 

1977 

19 

\ 

25 

11428. 

2.292 

0.532 

2.65 

11423. 

2.290 

0.532 

2  .65 

30 

14661 . 
17894. 

2  .359 
2.4C1 

0.590 

3.67 

14580. 

2.332 

0.589 

3  .68 

35 

0.616 

4  .59 

17714. 

2.362 

0.614 

4  .60 

40 

20654 . 

2.417 

0.606 

5.  19 
5  .32 

20444. 

2.377 

0.  606 

5  .21 

45 

22578. 

2.411 

0.568 

22390. 

2.375 

0.566 

5  .34 

50 

23421. 

2.284 

0.495 

4  .86 

23281  . 

2.355 

0.494 

4  .88 

55 

23132 . 
21847. 

2.241 

0.389 

3.85 

23032. 

2.315 

0.  38B 

3  .86 

60 

2.283 

0.251 

2  .40 

21772 . 

2.252 

0.250 

2  .42 

65 

19831. 

2.216 

0.C61 

0.73 

19797  . 

2. 163 

0.079 

0  .72 

70 

17396. 

2.  141 

-0.121 

-0.98 

17475. 

2  .063 

-0. 124 

-1  .05 

243.0 

241 .5 

1977 

25 

30 

IS 

45 
50 

58 

60 
65 
70 


20 
11902. 
14776. 
17499. 
19828. 

21534. 
22428. 
22397. 
21430. 
19623. 
17176. 
224.0 


2.  292 
2.359 
2.401 
2.417 

2.411 
2.384 
2.341 
2.  283 
2.216 
2.  141 


0.594 
0.509 
0.450 
0.417 

0.  408 
0.421 
0.455 
0.508 
0.577 
0.661 
224  .7 


3.06 
3.19 
3  .26 
3.42 

3  .64 
3.96 
4.36 

4  .77 
5. 11 

5  .30 


11642. 
14625  . 

Httj: 

22808. 
22 C47. 
20503. 
18361. 


2.212 
2.314 

i:3H 
§:SI2 

2.444 
2  .423 
2.412 
2.402 


0.645 
0.538 

km 

0.390 
0.416 
0.  453 
0.495 


3.39 
3.40 

l:% 
1:11 

3  .64 
3.78 
3  .85 
3  .78 
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1977 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


21 

9997. 
12326. 
14457. 
16179. 
17314  . 
17744  . 
17434 . 
16431. 
14862  . 
12902. 

207.7 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


H 


292 
359 
401 
417 
411 
2tt4 
341 
283 
216 
141 


Table  111.1.8(3),  continued 
nY,H  Wm  YH  5 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


647 
563 
494 
439 
399 
370 
352 
344 
342 
34  7 
21C.9 


m 

2  .62 
2  .94 
2.97 
2  .94 
2  .86 
2.75 
2  .62 
2.47 
2.30 
2  .09 


10204 . 
12616. 
14758. 
16437. 
17502. 
17861 . 
17501 . 
16488. 
14955. 
13C71  . 


2,363 
2.464 
2.509 
2.511 
2.  480 
2.428 
2.367 
2.307 
2.253 
2.223 


'Y,H 

8:  Iff 

0.  440 
0.393 
0.364 
0.348 
0.339 
0.332 
0.321 
0.303 


w 

m 

2  .62 
2.61 
2  .59 
2  .57 
2  .57 
2  .56 
2  .51 
2  .37 
2  .13 
1  .78 


1977 

22 

25 

11163. 

2.292 

0.697 

3.39 

11482  . 

2.392 

0.625 

3.00 

30 

13653. 

2.359 

0.561 

3.25 

13900. 

2.440 

0.503 

2  .87 

35 

15899. 

2.401 

0.452 

2  .99 

16095. 

2.471 

0.402 

2  .62 

-40 

17708. 

2.417 

0.  269 

2  .70 

17870. 

2.482 

0.322 

2  .32 

45 

18922. 
19437. 

2.411 

0.310 

2.43 

19063. 
19563. 

2.474 

0.264 

2  .04 

50 

2.  284 

0.273 

2.22 

2.446 

0.22B 

1  .82 

55 

19212. 

2  .341 

0.256 

2.10 

19324. 

2.400 

0.213 

1  .72 

60 

16275. 

2.283 

0.257 

2  .05 

18372. 

2.335 

0.  220 

1  .73 

65 

16726. 

2  .216 

0.273 

2  .06 

16798. 

2.253 

0.246 

1  .83 

70 

14719. 
231.2 

2.  141 

0.301 
234.9 

2  .07 

14750. 

2.156 

0.291 

1  .99 

1977 

23 

25 

10105. 

2.292 
2  .359 

0.756 

3.33 

9859  . 

2.221 

0.810 

3  .60 

30 

12305. 

0.666 

3.46 

12342  . 

2.37D 

0.658 

3.43 

35 

14241  . 

2.401 

0.  600 

3.5b 

14450. 

2.462 

0.554 

3  .25 

40 

15714  . 

2.417 

0.557 

3.62 

15983. 

2.496 

0.  497 

3  .18 

45 

16564  . 

2.411 

0.535 

3.6t> 

16793. 

2.477 

0.  485 

3  .29 

50 

16699. 

2.384 

0.533 

VM 

16794 . 
15980. 

2.410 

0.513 

3.57 

55 

16109. 

2.241 

0.547 

2.307 

0.573 

3.97 

60 

14871. 

2.283 

0.576 

3.  75 

14444. 

2.  178 

0.657 

4  .35 

65 

13135. 

2.216 

0.617 

3.66 

12378. 
10C42 . 

2.033 

0.  757 

4  .61 

70 

11097. 
202.7 

2.  141 

0.667 
201.5 

3.46 

1.880 

0.  666 

4  .63 

1977 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 


24 

69*o  . 

be  VB  . 
104 lb. 
119U3 . 
12977  . 
13505 . 
13420. 
127^3. 
11573. 
10066  . 

6396. 

162.5 


c  . 

1  i  i 

0  . 

2  .b3 

b  24  2  . 
6  159  . 

1.997 

0.  «*92 

3  .15 

L  t 

292 

0. 

61  6 

3  .10 

2.  132 

0.  943 

3  .61 

2 . 

o  . 

610 

3  .58 

993b  . 

2  .233 

0.  908 

4  .04 

2  . 

401 

0  . 

612 

4  .  02 

11  47<« . 

2.30D 
2.330 

0.  691 

4  .44 

2  . 

417 

0. 

823 

4  .  42 

1*575. 

0.  891 

4  .81 

2  . 

411 

0.642 

4  .71 

13090 . 

2.32b 

0.  907 

5.11 

2. 

284 
3-»l 

0  . 
0. 

6bo 

4  .67 

12  946. 

2.  291 

0.938 

5  .30 

2  • 

893 

4  .6b 

12  171  . 
10883. 

2.229 

0.  9«0 

5  .35 

2  . 

283 

0. 

920 

4  .bb 

2  .  144 
2.042 

1 .029 

5  .22 

2  . 

216 

0. 

945 

4  .29 

9265. 

1.081 

4  .91 

2  • 

141 

0 . 

9b6 

3.79 

7520. 

1  .927 

1.  132 

4  .42 

173.3 


1977 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


25 

8244. 
10165. 
11937. 
13392. 
14465. 
15090. 
15216. 
14617. 
13899. 
12519. 
10785. 

208.7 


199 
292 
259 
401 
417 
411 
284 
341 
283 
216 
141 


0 
0 
0 
0 
0 
0 
0 


944 
744 
569 
476 
413 
390 
406 
0.  467 
0.563 
0.696 
0.863 
201.4 


3  .54 

3  .30 
2  .96 
2  .67 
2.47 
2  .44 
2  .61 
2.96 
3.43 
3.93 

4  .35 


8045. 

9772. 
1143u. 
12  878. 
13985. 
14649. 
14796. 
14387. 
13414. 
11909. 

9961. 


2.  144 
2.  173 
2.203 
2.229 
2.247 
2.252 
2.240 
2.203 

2.070 
1.962 


0.975 
0.611 
0.b77 
0.575 
0.509 
0.  479 
0.  490 
0.542 
0.  637 
0.  778 
0.963 


3  .66 
3  .64 
3  .51 
3.32 
3.17 

3  .12 
3.23 
3.53 
3.97 

4  .47 
4  .89 


■- 1 


( 


Table  111.1.8(3),  concluded 


1977 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 


Y5 
26 

7606. 

9326. 
10902. 
12217. 
13186. 
13740. 
13837. 
13466. 
12653. 
11462. 

9994. 

191.0 


H 


2.  359 
2.  401 
2.  417 
2.411 
2.38H 
2.  341 
2  .283 
2.  21b 
2.  141 


'y.H 

1.C04 
0.651 
0.732 
0.648 
0.597 
0.579 
59  0 
629 
694 
780 
86  6 
163 


W 
m 

3.47 
3.46 
3.38 
3.30 
3.26 
3.30 
3.43 
3.62 
3.84 
4  .04 
4  .14 


8919. 
10467. 
11754 . 
12691. 
13215. 
13289. 
12913. 
12130. 
11C17. 

9681. 


2.092 
2.  1BD 
2*239 
2.272 
2.280 
2.263 
2.240 
2.202 
2.  157 
2.111 
2.068 
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1.  088 
0.  93S 
0.626 
0.749 

0.  703 
0.  738 
0.792 
0.661 
0.943 


5.75 
3  .64 

3  .86 

3  .87 

?:?§ 

4  .17 
4  .33 
4  .45 
4  .49 
4  .42 


1977  27 


20 

7721. 

2.199 

0.912 

3.20 

7847. 

2.239 

0.890 

3  .12 

25 

9595. 

2.292 

0.785 

3.28 

9751. 

2.341 

0.758 

3  .16 

30 

11315. 

2.359 

0.66  7 

3.29 

1152C. 

2.424 

0.652 

3  .10 

35 

12734 . 

2  .  401 
2.417 

0.619 

3.28 

12986. 
14C16. 

2.482 

0.  575 

3  .01 

40 

13728. 
14206. 

0.581 

3.30 

2.510 

0.530 

2  .96 

3  .01 

45 

2.411 

0.570 

3.36 

14499. 

2.503 

0.520 

50 

14124. 
13487. 
12357. 

2  .384 
2.341 
2.283 

0.566 

3.47 

14371. 

2.%5B 

1:IU 

0.  546 

8:?8* 

3  .19 

55 
60 

0.627 
0.691 

3.61 
3.74 

13609 . 
12245. 

3  .49 
3  .84 

65 

10846. 

2  .  Z\b 

0  .  776 

3.80 

10377. 

2.u96 

0.641 

4  .16 

70 

9103. 

Z.  141 

j.esi 

3  .  75 

6  164  . 

1.913 

1.006 

4  .31 

195.8. 

198.7 

1977  2b 


20 

7393. 

2.  199 

0  .  77  U 
0.708 

2.59 

mi: 

10583. 

i:M 

8:1ft 

3  .05 

25 

9133. 

2.292 

2  .62 

3  .16 

30 

10768. 

2.359 

0.66  4 

3  .U4 

2.29^ 
2.356 

0.  708 

3  .27 

35 

12213  . 

2.401 

0.636 
0.628 

3.24 

12062. 
13C99. 

0.  b68 

3.42 

40 

13272  . 

2.417 

3.45 

2.369 

0.  661 

3  .65 

45 

13657. 

2.411 

0  .634 

3.64 

13593. 

2.341 

0.  680 

3  .95 

50 

13909  . 

2  .  384 

0  .653 

3.61 

13506. 

2.28<» 

0.  720 

4  .26 

55 

13425. 

2.  341 

0.68  4 

3.92 

12667 . 

2.208 

0.772 

4  .50 

60 

12460. 

2.283 

0.725 

3  .95 

11777. 

2.124 

0.b31 

4  .61 

65 

11122  . 
9548. 

2.216 

0.772 

3  .86 

10382 . 

2.  040 

0.  689 

4  .53 

70 

2.  141 

0.825 

3  .68 

6647  . 

1 .964 

0.  942 

4  .24 

166.4  180.4 


1977 
20 

25 
30 

35 
40 
45 
50 
55 
60 
65 
70 


29 

4995. 

Mi?: 

6175. 
8889. 
92  76. 
92  93. 
8937. 
6256. 
7339. 
6262. 
127.5 


2.  199 

2!401 
2.417 
2.411 
2.  384 
2.341 
2.  283 
2.216 
2  .  141 


0.513 
25 
41 
0.562 
0.  58b 
0.614 
0.64  2 
0.670 
696 
716 
73C 
139.9 


8 


0 
0 
0 


1  .17 

1:28 

1  .91 
2.16 
2.36 

2  .50 
2  .56 
2.52 
2.37 
2.14 


5350. 

8977. 

9825. 
10317. 
10383. 
10006. 

9246. 

8203. 

7009. 


2.623 

I'M 

3.135 
3.161 
3.128 
3.048 
2.933 
2.813 
2.684 
2.564 


0.259       0  .53 


8:  111 

0. 120 
0.139 
0.183 
0.244 
0.311 
0.378 
0.434 
0.475 


0 

0  .34 
0  .43 
0  .60 

0  .83 

1  .06 
1  .24 
1  .33 
1  .30 


1977 

20 

25 

30 

35 

40 

45 

50 

55 

S8 

70 


30 

5721  . 

6971 . 

8135. 

9106. 

9789. 
10117. 
10061 . 

9635. 

8896. 

7926. 

6824. 

140.3 


2.  199 
2  .292 
2  .359 
2.401 
2.417 
2.411 
2.384 
2.341 
2.  283 
2  .216 
2.  141 


0.615 
0.  768 
0.733 
0.  708 
0.69  5 
0.690 

$9  3 
701 
711 
722 
732 
137.4 


2  .12 
2  .34 
2  .53 
2.69 
2.61 
2  .90 
2.92 
2  .88 

2  .58 
2  .33 


5180. 

6709. 

8  102. 

9219. 

9952. 
10235. 
10047. 

9424. 

8458. 

7277. 

6022. 


1  .963 
2.  186 
2.346 
2.444 
2.477 
2.453 
2. 380 
2.270 
2.137 
1.992 
1.644 


0.974 
0.842 
0.  742 
0.679 
0.653 
0.661 
0.696 
0.749 
0.812 
0.677 
0.937 


2  .57 
2  .58 
2  .56 
2  .56 
2  .62 
2  .76 

2  .94 

3  .11 
3  .22 
3  .21 
3  .06 
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(v) 

tlM           Mil  t  311  V  J 

1 6  years 

Dfch.  teq^hsra 

J  1/  11  «         vw^w  LA  w  J-  P 

16 

(2) 

Archi  tects 

16 

(17) 

Writers,  et  al. 

14 

(3) 

Computer  sijec. 

16 

Public  admin. 

14 

U) 

Engineers 

16 

(19) 

Bank  officers 

16 

(5) 

Lawyers 

1  9 

(?o) 

\  ' 

Hlth  4  ed  admin. 

18 

(6) 

LLbrar. ,  sdc .  3C 

.  18 

(210 

Managers  (trade) 

1'4 

(7) 

Math  spec. 

16 

(22) 

\  ' 

Oth.  manag.  4  ad. 

14 

(3) 

L L f* 3  4  vih v .  qc. 
u Li-1   a  r  y 

1 8 

(23) 

Sales 

14 

1 1 

(2i) 

Clerical 

V2 

(10) 

Hlth  prof. 

19 

(25) 

Craft3 

12 

(MO 

Phy3icians 

20 

(26) 

Operatives 

12 

(1.2) 

Clergy 

1  3 

(27) 

Tran3.  oper. 

12 

(1«5) 

Hlth.  tech. 

14 

(28) 

Laborers  (ex  farm) 12 

(n) 

Oth.  tech. 

16 

(29) 

Fan  laborers 

12 

(15) 

College  faculty 

20 

(30) 

Service 

12 

Sectdr  of  employment 

L3  also  spe 

cif ied 

as  the  mode.  Private 

nonsel  femployment  i3  stipulated,  with  the  following  exceptions: 


r  - 

\  o 

(5 
(HO 

CM 
(14 
(1'5 

Cue 

(H3 
(20 


Lawyers 

Librarians,  soc.  3C. 
Health  prof. 
Physicians 
Other  technicians 
College  faculty 
Other  teachers 
Public  administrators 
Hlth.,  ei.  aimin. 


Self  employment 

State-  local  government  employment 
Self  employment 
Self  employment 

State-  local  government  employment 

State-  local  government  employment 

State-  local  government  employment 

State-  local  government  employment 

State-  local  government  employment 


Finally,  SMSA  but  non-  central-  city  residence  is  assumed. 

In  the  evaluation  of  the  hours  function,  Ln  addition  to  the  values  Of  the 
schooling,  employment   (self-  and  government-)  and  SMSA  residence  variables 
specified  for  the  earnings  equation,  the  individual  is  specified  to  be  married 
to  a  nonwdrking  3pouse  and  to  have  no  children.     However,  as  an  examination  Of 
the  individual  coefficients  will  indicate,   predicted  hours  would  change  Only 
slightly  if  the  family  composition  variables  were  altered. 

The  relationship  between  hours  ani  earnings  can  be  summarized  by  the 
elasticities  at  age  45,   evaluating  these  at  mean  predicted  hOur3  for  the 
Occupations. 
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I1 957 

1197? 

1  977 

1967 

1!  975 

1  977 

00 

\  1  / 

\c  2d  un  t  an  t  a 

.  4.5 

.63 

(1'6) 

Oth.  teachers 

.09 

-.00 

.  22 

(?) 

( It  T  S 

Writers,   et   a.1 . 

.  1  s 

.  "57 

.  29 

(3) 

Cd unut er  gnoc. 

.  01 

.  1  5 

Public  admin. 

.09 

.  27 

\\ .  00 

(I) 

U  LA       1  IX      W  -L  O 

.  22 

.  1  8 

Ttanlc  dffieers 

Lf2  LA  IV     w  J.  X  A.  W  w  A  0> 

.  52 

.  57 

(5) 

Lawyers 

.23 

.  35 

.  35 

(20) 

Hlth  4  ei  admin. 

.16 

•  38 

(5) 

Librar. ,  3dc.  3G. 

.18 

.66 

II.  13 

(210 

Managers  (trade) 

.29 

.08 

•  36 

(7) 

Math  spsc. 

.10 

.06 

(22) 

Oth.  manag.  4  ai 

•  .13 

.10 

.26 

(3) 

Life  4  phy.  3C. 

-.01 

.26 

.35 

(23) 

Sales 

.24 

.20 

•  49 

(9) 

Eng.  5  sc.  tech. 

.09 

.07 

•  52 

(24) 

Clerical 

.11 

•  35 

•  91' 

Hlth  prof. 

.12 

.0* 

-.14  . 

(25) 

Crafts 

.16 

.15 

.43 

(m0 

Physicians 

.05 

-.15 

.32 

(26) 

Operatives 

.23 

.16 

.69 

(112 ) 

Clergy 

-59 

-.34 

.00 

(27) 

Trans,  dper. 

.23 

.20 

.52 

(1'3) 

Hlth.  tech. 

.60 

.00 

.73 

(28) 

Laborers  (ex  fam).13 

.13 

.63 

(H) 

Oth.  tech. 

-.11 

-.10 

-.02 

(29) 

Fam  laborers 

.06 

.06 

.18 

(1'5) 

College  faculty 

•  38 

.07 

.26 

(30) 

Service 

•  31! 

•  30 

.66 

A3  can  be  observed,  the  hours-  earnings  elasticities  tend  to  be  substantially 
higher  in  1977  than  in  the  earlier  two  years.     In  all  years  the  elasticities 
are    generally   higher   in    the    nonprofessional    occupations   than    in  the 
professional  and  related  occupations.     These  findings  are  consistent  with  the 
expectation  that  elasticities  of  demand  for  the  individual's  services  are 
likely  to   be  substantially  lower  in  the  more  human-   capital-  intensive 
occupations.     Rising   elasticities  over  time   are   indicative   of  increased 
competition  in  all  Occupations,  the  result  of  the  increased  rate  of  growth  Of 
the  supply  of  new  entrants,  especially  in  the  professional  Occupations. 

The  relationship  between  earnings  and  experience  i3  summarized  in  Table 
III. 1.9.   which  presant3  predicted  earnings  at  predicted  mean  hours  in  the 
Occupation,  at  ages  35,  50  and  50  in  each  year.     This  table  also  presents  the 
ratios  Of  earnings  at  age  35  and  55  to  earnings  at  age  50  in  each  year  and 
percentage  growth  in  earnings  at  ages  35.  50  and  60  over  ten  year  period  and 
Over  the  two  five-  year  subperiods. 

Consider,   first,   the  growth  of  earnings  Over  the  earlier  phase  of  the 
career.     In  all  years  the  ratio  of  earnings  at  age  35  to  earnings  at  age  50  is 
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Table  III. 1.9 

Earnings  at  Ages  35,  50,  and  65  by  Occupation  and  Year 


Earnings 


Relative  Change 


35 
50 
65 
35/50 
65/50 


1967 

13714  . 

15694  . 

13276  . 
0.87 
0.85 


1972 

176C6  . 

21596  . 

17044 . 
0  .82 
0.79 


1977 

15946. 

19873. 

16212. 
0.60 
0.82 


67-72 

0.28 
0.38 
C.26 


72-77 

-0.09 
-0.08 
-0.05 


67-77 

0.16 
0.27 
0  .22 


35 
50 
65 
35/50 
65/50 


1967 

0  . 

0  . 

0. 
0.0 
0.0 


1972 

20426. 

25499. 

21862 . 
0  .80 
0  .86 


1977 

16548. 
20878. 
16139. 

8:3? 


67-72 

0.0 

CO 
CO 


72-77 

-0.19 
-0.18 
-0.26 


67  -77 

0.0 
0  .0 
0  .0 


1967 


1972 


1977 


67-72 


72-77 


67-77 


35 
50 
65 
35/50 
65/50 


0. 

0. 

0  . 
0.0 
0.0 


15969. 

19016. 

150C2 . 
0.64 
0.79 


16044. 

18079. 

14043. 
0.69 
0  .78 


CO 
0.0 
0.0 


0.00 
-0.05 
-0.06 


0.0 
0.0 
0  .0 


35 
50 
65 
35/50 
65/50 


1967 

15977 . 

18441 . 

15270 . 
0.87 
0.82 


1972 


16820. 
20093. 
16598. 
.84 
.83 


8 


1977 

16900. 

20211  . 

17483. 
0.84 
0.87 


67-72 

0.05 
0.09 
0.09 


72-77 

0.00 
0.01 
0.05 


67-77 

0  .06 
0.10 
0.14 


35 
50 
65 
35/50 
65/50 


1967 

23772  . 

29294  . 

26793  . 
0.61 
0.91 


1972 

26153. 

343C9. 

25740. 
0.76 
0.75 


1977 

20639. 

263  79. 

26999. 
0.73 
0.95 


67-72 

0.10 
0.17 
-0.04 


72-77 

-0.21 
-0.17 
0.05 


67-77 


-0.13 
-0  .03 
0.01 


35 
50 
65 
35/50 
65/50 


1967 

14224  . 

16820  . 

15375  . 
0.76 
0.82 


1972 

19619. 

26671 . 

24116. 
0.74 
0  .90 


1977 

16103. 

20930. 

20106. 
0.77 
0.96 


67-72 

0.38 
0.42 
0.57 


72-77 

-0.18 
-0.22 
-0.17 


67  -77 

0.13 
0  .11 
0.31 


i 
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35 
50 
65 
35/50 
65/50 


1967 

0  . 

0  . 

0  . 
0.0 
0.0 


Earnings 

1972 

17351 . 

21266. 

17562  . 
0  .82 
0  .63 


1977 

16048. 

19294. 

17715. 
0  .63 
0  .92 


Relative  Change 
67-72  72-77  67-77 


CO 
0.0 
0.0 


0.08 
0.09 
0.01 


0  .0 
0  .0 
0.0 


35 
50 
65 
35/50 
65/50 


1967 

15590  . 

18388  . 

14628  . 
0.85 
0.8C 


1972 

16335. 
21040. 
18557. 


8:S6 


6 


1977 

16C70. 
22146. 
16995. 


67-72 

0.05 
0.14 
0.27 


72-77 

-0.02 
0.05 
-0.08 


67-77 

0  .03 
0  .20 
0  .16 


3t> 
5U 
65 
35/50 
65/50 


1967 

1  1*27  . 

13722  . 

11431  . 
0.6  7 
0.83 


1972 

12641 . 

1552o . 

125fc«t  . 
C  .61 
0.81 


1977 

12644. 

144  fc7. 

11016  . 
0  .67 
0  .76 


67-72 

o .  06 

C.  13 
C.  10 


72-77 

0.00 

:8:il 


67-77 
0.06 

-8:8* 


10 


35 
50 
65 
35/50 
65/5C 


1967 

22075  . 

25518 . 

20989 . 
0.8  7 
0.62 


1  97<: 

23593  . 

29426. 

232C2 . 
0  .80 
0.79 


1977 

264  19. 

32365. 

3C191. 
0.62 
0  .93 


67-72 

C.07 
C.15 
C.ll 


72-77 

0.12 
0.10 
0.30 


67-77 

0  .20 
0  .27 
0  .44 


11 


35 
50 
65 
35/50 
65/50 


19t>7 

24011  . 

39918  . 

28326  . 
0.6C 
0.71 


1972 

26166 . 

41311  . 

32774  . 
0  .63 
0.79 


1977 

26242. 

38531. 

30316. 
0  .66 
0  .79 


67-72 

0.09 
C.03 
0.16 


72-77 

0.00 
-0.07 
-0.08 


67-77 

0  .09 
-0  .03 
0  .07 


12 


35 
50 
65 
35/50 
65/50 


1967 

8587  . 

6853  . 

7134  . 
0.97 
0.8  1 


1972 

9079. 

9738  . 

6364  . 
0.93 
0  .65 


1977 

9008. 

9756. 

8899. 
0.92 
0  .91 


67-72 

0.06 
C.10 
-C.ll 


72-77 

-0.01 
0.00 
0.40 


67-77 

0  .05 
0.10 
0  .25 


13 


35 
50 
65 
35/50 
65/50 


1967 

11430  . 

13263  . 

10959  . 
0.86 
0.83 


1972 

12547. 

13512 . 
9038  . 
0  .93 
0.67 


1977 

11657. 

14144. 

10183. 
0  .64 
0  .72 


67-72 

C.10 
C.02 
-C.18 


72-77 

-0.05 

>5 


8:?? 


67-77 
0.04 

-8:8? 


14 


35 
50 
65 
35/50 
65/50 


1967 

13522  . 

16582  . 

13731  . 
0.82 
0.83 


1972 

14548. 

18663. 

14040. 
0.78 
0  .75 


1977 

12539. 

159C5. 

12417. 
0.79 
0.78 


67-72 

C.08 
C.13 
C.02 


72-77 

-0.14 
-0.15 
-0.12 


67-77 

-0  .07 
-0  .04 
-0  .10 
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Relative  Change 


15 


1967 


1572 


1977 


6  7-72 


72-77 


47*77 


35 
50 
65 
35/50 
65/50 


137^6  . 

lSVol  . 

17533  . 
0.65 
O.bt 


1%2C4  . 

Uttk 

0  .67 

0  .66 


111  26.' 

0.69 
0.99 


w.03 
C.07 
1.07 


-0.01 


0.03 

I'M 


16 


35 
50 
65 
35/50 
65/50 


1967 

10764  . 

12411  . 
9873  . 
0.6  7 
0.8C 


1  572 

11910. 

13834 . 

11779  . 
0  .66 
0  .65 


1977 

12266. 

13972. 

Kill  . 
0.66 
0  .72 


t>7-72 

~0.11 
C.ll 
C.19 


72-77 

0.03 
0.01 
-0.1* 


67-77 

0.14 
0.13 
0  .02 


17 


35 
50 
65 
35/50 
65/50 


1967 

13625  . 

15720  . 

11489  . 
0.87 
0.73 


1972 

15374  . 

19050. 

15040. 
0  .81 
0.79 


1977 

134  18. 

16880. 

14319. 
0  .79 
0.85 


67-72 

0.13 
C.21 
0.31 


72-77 

-0.13 
-0.11 
-0.05 


67-77 

-0  .02 
0.07 
0  .25 


18 


35 
50 
65 
35/50 
65/50 


1967 

12033  . 

14044  . 

12800  . 
0.86 
0.9  1 


1972 


12245 . 
14505 . 
12658 . 
.84 
.87 


8 


1977 

11295. 
14013. 
11685. 

8:81 


67-72 

0.02 
C.03 
-0.01 


72-77 

-0.08 
-0.03 
-0.08 


67-77 

-0.06 
-0  .00 
-0  .09 


19 


35 
50 
65 
35/50 
65/50 


1967 

0  . 
0  . 
0  . 

0.0 
0.0 


1972 

17961 . 

24126. 

21439  . 
0.74 
0.89 


1977 

17714. 

23281 . 

19797. 
0.76 
0  .85 


67-72 

0.0 
CO 
0.0 


72-77 

-0.01 
-0.04 
-0.08 


67-77 

0.0 
0  .0 
0  .0 


20 


35 
50 
65 
35/50 
65/50 


1967 

0. 

0. 

0  . 
0.0 
0.0 


1972 

17374 . 

21879  . 

20246. 
0.79 
0.93 


1977 

17447. 

22683. 

205  03. 
0.77 
0  .90 


67-72 

0.0 
0.0 
0.0 


72-77 

0.00 
0.04 
0.01 


67-77 

0.0 
0  .0 
0  .0 


21 


1967 


1S72 


1977 


67-72 


72-77 


67-77 


35 
50 
65 
35/50 
65/50 


12966  . 

15367  . 

1  42:55  . 
0.85 
J. 9  5 


152  02  . 

16071 . 

1*6  17 . 
0  ,6s 
0  .o2 


1475b. 

17661 . 

14  955. 
0.83 
0  .64 


0.  17 
0.  IB 
J  •  u4 


-0.03 

0 
0 


-0.01 
"  .01 


0  .14 

)5 


21 


35 
50 
65 
35/50 
65/50 


1967 

15313  . 

16069  . 

15173  . 
0.85 
0.84 


1972 

17352 . 

20754 . 

17355 . 
0  .83 
0  .83 


1977 

16095. 
19563. 
16796. 

8:11 


6  7-72 

'  0.13 
0. 15 
0.14 


72-77 

-0.07 
-0.06 
-0.03 


67-77 

0.05 
0  .08 
0.11 


( 
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Earnings  Relative  Change 


23 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

12624  . 

14195  . 

10497  . 
0.9C 
0.74 

14366. 

164  93  . 

11938  . 
0  .87 
0  .72 

14450. 

16794 . 

12376. 
0.66 
0.74 

0.12 
0.16 
C.14 

0.00 
0.02 
0.04 

0  .13 
0  .18 
0.18 

24 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

9892  . 
10715  . 
8406  . 
0.92 
0.78 

11212  . 

12563 . 
9472. 
0  .89 
0  .75 

11474. 
12946. 
92  65. 
0.89 
0  .72 

0.13 
0.17 
C.13 

0.02 
0.03 
-0.02 

0  .16 

l:tt 

25 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

10954 . 

12139  . 

10534  , 
0*9  0 
0.87 

12570. 

14071 . 

11223. 
0.89 
0.8C 

12676. 

14796. 

11909. 
0.87 
0.80 

0.15 
0.16 
0.07 

0.02 
0.05 
0.06 

0.18 
0.22 
0  .13 

26 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

9679  . 
10706  . 

9359  . 
0.90 
0.87 

11112  . 

12346. 
9889. 
0.90 
0.80 

11754. 

13289. 

11017. 
0.66 
0  .63 

0.15 
C.15 
0.06 

0  .06 
0.08 
0.11 

0.21 
0.24 
0  .18 

2  7 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

10784  . 

11977  . 
9574  . 
0.9C 
0.8C 

12015. 

13241 . 
9825  . 
0.91 
0  .74 

12968. 

14371 . 

10377. 
0.90 
0.72 

C.ll 
0.11 
0.03 

8:81 

0.06 

0  .20 
0.20 
0.08 

28 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

8797  . 
10154  . 
8482  . 
0.87 
0.84 

10861. 

12465. 

10025. 
0.87 
0  .60 

12062. 

13506. 

10362. 
0.89 
0.77 

0.23 
0.23 
C.18 

0.11 
0.08 
0.04 

0.37 
0.33 
0.22 

29 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

7285  . 

8244  . 

6366  . 
0.88 
0.7  7 

7882  . 

9877. 

8553. 
0.80 
0.87 

8977. 
10383. 

82  03. 
0.86 
0.79 

0.08 
0.20 
C.34 

0.14 
0.05 
-0.04 

0.23 
0.26 
0.28 

30 

1967 

1972 

1977 

67-72 

72-77 

67-77 

35 
50 
65 
35/50 
65/50 

8447  . 

9161  . 

7474  . 
0.92 
0.82 

9422  . 
10165. 
73C9. 
0.93 
0.72 

9219. 
10047. 
72  77. 

8:?i__ 

0.12 
0.11 
-C.02 

-0.02 
-0.01 
-0.00 

0.09 
0.10 
-0  .03 

( 


( 
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greater  than  .35  in  the  nonprofessional  occupations  (with  the  exception  of 
farm  laborers  in  1972,  with  a  ratio  Of  .8).     In  contrast,  this  ratio  is  less 
than  .8  in  all  years  for  five  Of  the  professional  Occupations  [librarians  ani 
social  scientists  (.77  in  1977),  physicians  (.63),  college  faculty  (.69),  bank 
Officers  (.75),  ani  health  ani  eiucation  administrators  (.77)].    Moreover,  in 
1977    the   ratio   wa3   less   than    .8  for   an   aiiitional    five  professional 
Occupations  'architects  (.79),   lawyers  (.73)t  life  ani  physical  scientists 
(.73),  other  technicians  (.79),  ani  writers,  artists  ani  entertainers  (.79)]. 
In  short,  earnings  growth  over  the  early  3tage  of  the  career  is,  as  expectei, 
substantially  greater  in  the  professional  occupations  than  in  others. 

If  the  growth  in  earnings  over  the  earlier  phase  Of  the  career  i3  lesser 
for  nonprofessionals,  the  iecline  over  the  later  phase  (from  age  50  to  age  55) 
is  generally  much  greater.     Thus,  in  1977  earnings  at  age  55  are  at  least  23 
percent  Lower  than  earnings  at  age  53  in  seven  Of  the  eight  nonprofessional 
Occupations,    while   this    is   true   of  Only  eight  of   the   22  professional 
Occupations.     In  seven  of  the  professional  occupations  earnings  in  1977  are 
le33  than  10  percent  lower  at  age  55  than  at  age  50  (lawyers,  librarians  ani 
social     scientists,     mathematical     specialists,     nonphy3ician  health 
professionals,     clergy,     college    faculty,     ani    health    ani  eiucation 
administrators) . 

1.4      REAL  EARNINGS  GROWTH,  1967  TO  1'977 

The  changes  in  earnings  by  age  ani  occupation  presentei  in  Table  III. 1.9 
clearly  iniicate  that  Ob3ervei  declines  in  the  earnings  Of  the  highly  eiucatei 
over  the  course  of  the  1970s  are  due  not  Only  to  a  iownwari  shift  in  the 
occupational   distribution  of  the  eiucatei  but   also   result   from  relative 
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declines   in  earnings  within  the   professional  occupations,    especially  far 
younger  workers. 

Consider  the  following  summary  of  the  five-  and  ten-  year  changes  in  real 


earnings  Of  35  year  olds,  by  occupation: 


67 

-72 

72-77 

67-77 

67 

-72 

72-77 

67-1 

(1 ) 

\ccountant3 

.28 

-.09 

.16 

(116) 

Oth.  teachers 

.11 

.03 

• 

14 

(2) 

Architects 

-.19 

(17) 

Writers,  et  al. 

•  13 

-.13 

—  • 

02 

(3) 

Computer  spec. 

.X 

(1'3) 

Public  admin. 

.02 

-.03 

05 

(4) 

Engineers 

.05 

.00 

.05 

(1'9) 

Bank  Officers 

-.01 

(5) 

Lawyers 

.10 

-.21 

-.13 

(23) 

Hlth  4  ed  admin. 

.00 

(5) 

Librar.,  soc.  3C. 

•  38 

-.18 

•  13 

(21) 

Managers  (trade) 

.17 

-.03 

• 

14 

(7) 

Math  3pec. 

-.08 

(22) 

Oth.  manag.  1  ad. 

.13 

-.07 

• 

05 

(3) 

Life  5  phy.  sc. 

.05 

-.02 

.03 

(23) 

Sales 

.12 

.00 

• 

13 

(9) 

Eng.  S  sc.  tech. 

.05 

.03 

.05 

(24) 

Clerical 

•  13 

.02 

16 

(T'3) 

Hlth  prof. 

.07 

.12 

.20 

(25) 

Crafts 

.15 

.02 

• 

18 

(I'D 

Physicians 

.09 

.00 

.05 

(25) 

Operatives 

.15 

.06 

21' 

0'2) 

Clergy 

.05 

-.01 

.05 

(27) 

Trans.  Oper. 

.11 

.03 

23 

(t'3) 

Hlth.  tech. 

.10 

-.05 

.04 

(28) 

Laborers  (ex  fan) 

•  23 

.11 

37 

(t'4) 

Dth.  tech. 

.03 

-.14 

-.07 

(29) 

Farm  laborers 

.03 

.14 

• 

23 

(1'5) 

College  faculty 

•  03 

-.01 

.03 

(33) 

Service 

.12 

-.02 

• 

09 

As  can  be  readily  Observed,   the  changes  over  the  period  1957  to  1 972  are  all 
positive,  and  although  generally  greater  in  the  nonprofessional  occupations, 
the  changes  were  nontrivial   in  the  professional  Occupations  as  well.  In 
contrast,    the    changes   between    1972    and    I1 977   were    positive    for  all 
nonprofessional  occupations  over  than  services  (with  a  change  of  -2  percent), 


but   real  earnings  Of  35  year  olds  declined   in  15  of  the  22  professional 
Occupations,  ani  in  another  five  professional  Occupations  changes  Of  le33  than 
3.5  percent  are  observed.     While  One  of  these  zero  changes  is  fictitious 
(since  the  absence  of  change  for  physicians  is  due  to  the  truncation  Of  the 
earnings  variable,    as  will  be  discussed),    it  is  nonetheless  the  case  that 
positive  changes  in  earnings  can  be  verified  for  only  three  professional 
occupations   (nonphysician  health  professionals,    physicians  and  noncollege 
teachers),  and  for  teachers  the  observed  change  is  at  a  rate  of  less  than  3.6 
percent  per  year. 
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These  changes  in  predicted  earnings  Of  35  year  olds  between  1972  and  1977 
are  presented  graphically  in  Figure  III. 1.1.     In  this  figure  mean  earnings  Of 
35  year  old  physicians  in  1977  from  the  HCFA.  estimates  df  Chapter  II.  1  are 
compared  td  the  CPS  estimates  frdm  U972  td  prdvide  a  mdre  realistic  estimate 
df  the  growth  df  physician  earnings  dver  this  peridd.     In  effect,  the  1977  CPS 
and  HCFA.  physician  earnings  estimates  place  bdunds  dn  the  true  change  over  the 
peridd.     The  CPS  1977  estimate  is  downward  biased  bdth  because  df  the  universe 
(including  physicians   in  graduate   medical   training)    and  because   df  the 
truncation  of  earnings.     However,  because  the  same  13  true  (although,  with 
reference  to  truncation,   to  a  lesser  extent  in  1972),   a  comparison  of  1977 
rl^ FA.  to  1-972  CPS  physician  earnings  will  result  in  an  upward-  biased  estimate 
of  the  change  in  earnings  over  thi3  period.     Thi3  will  be  reinforced  by  the 
exclusion  of  physicians  not   in  private  practice  (apart  from  hospital-  basei 
pathologists,    anesthesiologists    and    radiologists)    in   the   -HCFA.  survey. 
However,   neither  bias  would  be  expected   to  be  as  severe   (in  a  positive 
direction)  as  the  (downward)   bias  in  the  comparison  of  1977  CPS  to  1  972  CPS 
physician  earnings  (due  to  truncation). 

Co-nparing  the  HCFA.  physician  estimate  for  1977   to  the  CPS  estimate  for 
1972,  an  increase  in  real  earnings  Of  young  phy3ician3  Of  about  93  percent  is 
derived.     While  this  estimate  almost  undoubtedly  Overstates  the  true  growth, 
due  to  the  incomparabi lities  Of  the  3ample3  just  discussed,  the  difference  i3 
sufficiently  great  as  to  indicate  that  significant  real  growth  df  earnings  df 
ydung  physicians  did  dccur  dver  this  peridd.     The  cdmpari3dn  df  the  1977  to 
!'972   CPS  estimates,    suggesting  zerd  grdwth  df  earnings  df  35  year  dlds, 
clearly  understates  the  true  grdwth  in  earnings  dver  this  five  year  peridd, 
due  to  the  progressively  more  severe  truncation  of  earnings,  given  the  ceiling 
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Figure  III. 1.1:     Percentage  Change  Ln  Earnings,  1972-77,  Age  35 
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Professional,  Technical,  Managerial   


PERCENTAGE  CHANGE  IN  EARNINGS,   1972-77,  BY  OCCUPATION,  35  YEAR— OLDS 


a:  Slightly  downward-  biased,  CPS 
b:  Severely  downward-  biased,  CPS 

c:  HCFA  survey  (1977)  vs.  CPS  (1972),  slightly  upward  biased 
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of  $53,003  In  current  dollars,   implying  a  reduction  in  the  constant  (H972 
dollar)  celling  fro*  $50,003  in  1972  to  $35,537  in  1977,  with  the  proportion 
Of  physicians  reporting  earnings  above  the  ceiling  rising  from  1'5«4  percent  to 
33.3  percent,  notwithstanding  the  probable  relative  increase  in  the  number  Of 
young  physicians  in  graduate  training. 

The  striking  fact  graphically  portrayed  by  Figure  III. 1.1   is  that  with 
the  significant  exceptions  Only  of  physicians  and  Other  health  professionals, 
earnings  Of  young   incumbents   in   professional,    technical    and  managerial 
Occupations  declined,  Often  substantially,  between  1972  and  1977.     The  most 
radical  decline,  in  excess  Of  23  percent,  is  Observed  for  lawyers.     While  the 
decline  in  lawyers'  earnings  may  be  due  in  part  to  truncation,  the  fact  that 
the  predicted   earnings   in  1977   ($23,639)   are  well  below  the  CPS  ceiling 
($35,537  in  constant  1972  dollars)  indicates  that  the  bias  due  to  truncation 
mu3t  be  small  and  that  real  earnings  Of  lawyers  did  decline  substantially  over 
thi3  period. 

Declines  in  35  year  old  earnings  between  1972  and  1' 9T7  in  excess  of  ten 
percent  are  observed  for  architects,  librarians  and  social  scientists,  Other 
technicians  and  writers,  artists  and  entertainers.  And  for  these  groups  the 
bias  due  to  truncation  can  be  Only  Of  a  trivial  magnitude,  especially  at  thi3 
relatively  young  age. 

Only  farm  and  nonfarm  laborers  (for  whom  there  is  no  effective  downward 
bias)  rival  the  (downward-  biased)   in-  excess-  of-  ten-  percent  increase  Of 
nonphysician  health  professionals.     Of  the  Other  nonprofessional  occupations 
only  in  sales   and   3ervice3  did  real   earnings  remain  constant  or  decline 
slightly  between  1972  and  1' 977 • 
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Figure  III. 1.2  provides  a  comparable  display  of  percentage  changes  in  the 
real  earnings  of  50  year  old  workers  between  1972  and  1!977 •     Again  the 
constrast    between    the    professional    and    nonprofessional    occupations  is 
apparent.     Vfhile  earnings  in  eight  Of  the  20  professional  occupations  rose 
over  thi3  period,  real  earnings  rose  in  seven  Of  the  eight  nonprofessional 
occupations . 

As  in  the  case  Of  35  year  0ld3,  physicians  and  Other  health  professionals 
experienced   much  more    substantial    earnings   growth   than   did   any  Other 
professional  occupations,  although  the  upper-  bound  estimate  of  the  growth  Of 
real  physician  earnings  at  age  50  (comparing  the  1977  HC7A  estimate  to  the 
1957  CPS  estimate)  33  les3  than  half  of  that  estimated  for  35  year  olds,  41 
versus  93  percent.     Indicative  of  the  more  severe  bia3  associated  with  the  CPS 
truncation  of  earnings  at  age  53  than  at  age  35.  the  CPS-  based  comparison  of 
1  972. and  V 977  would  suggest  a  decline  in  real  earnings  Of  about  eight  percent, 
in  contrast  to  the  zero  change  implied  at  age  35 •     The  lack  Of  credence  of 
thi3  estimate  13  indicated  by  the  fact  than  mean  predicted  earnings  of  53  year 
old  physicians  in  1977  exceeds  the  CPS  ceiling,  $38,531   versus  B35.537-  Thus, 
at  this  prime-  earning  age  the  vast  majority  of  physicians  are  above  the 
ceiling,   and  as  the  real  dollar  ceiling  declines,   given  a  constant  nominal 
dollar  ceiling  and  inflation,  the  downward  bia3  in  predicted  earnings  rises  as 
predicted  earnings  fall. 

Over  the  decade,  1957  to  1*977  real  earnings  generally  rose  marginally  for 
younger  (35  year  old)   professionals,  rose  more  substantially  for  older  (50 
year  old)  professionals,  but  rose  quite  substantially  for  both  younger  and 
Older   nonprofessionals.      Among    professionals,    Only  nonphysician  health 
professionals  (with  earnings  growth  of  at  least  20  and  27  percent  at  ages  35 
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Figure  III. 1.2:     Percentage  Change  in  Earnings,  1972-77,  Age  50 
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PERCENTAGE  CHANGE  IN  EARNINGS,  1972-77,  BY  OCCUPATION,  50  YEAR-OLDS 

a:  Slightly  downward-  biased,  CPS 
b:     Severely  downward-  biased,  CPS 

c:    HCFA  survey  (1977)  vs.  CPS  (1972),  slightly  upward  biased 
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and  53,    respectively)   ani  physicians  (with  growth  of  between  nine  and  M6 
percent  at  age  35  ani  of  between  minus  three  ani  plus  45  percent  at  age  50) 
enjoyei  narkei  earnings  growth  over  this  iecaie. 
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Chapter  2 

RETURNS  TO  OCCUPATIONAL  CHOICE  AND  INVESTMENTS  IN  PROFESSIONAL 

TRAINING 

2.1       ELEMENTS  IN  THE  DERIVATION  OP  RETURNS  TO  OCCUPATIONAL  CHOICE 

The  occupational    earnings  functions  estimated    in   the   preceeiing  chapter 
provide   the  basi3    for   the   derivation  of  estimates  of   the   returns  to 
investments  in  professional  training  and  occupational  choice.     In  general, 
this  analysis  follows  the  pattern  of  the  analysis  Of  returns  to  physician 
specialization  presented  in  Part  II,  Chapter  2.     Thus,  the  measure  of  returns 
i3  again  the  Increase  In  the  present  value  of  expected  lifetime  earnings,  as 
supplemented  by  the  annuity  equivalent  Of  that  increase  in  the  present  value. 

In  contrast  to  the  analysis  of  returns  to  physician  specialization,  for 
which  earnings   function  estimates  were  available  Only  for  a  single  time 
period,    It  is  possible  here  to  examine  changes  in  these  cross-  sectional 
present  value3  over  time,   specifically  for  the  years  1967,   1972   and  1977. 
Because  the  CP3-  ba3ed  earnings  functions  for  physicians  are  severly  downward 
biased  in  the  latter  years,  the  HC?\-  based  estimates  are  employed  to  assess 
the  returns  to  physician  training  in  the  1977  period.     Con joined  with  the  CPS 
estimates  for  V9$l   ani   1'972,    it  i3  then  possible  to  derive  estimates  of 
changes  In  the  status  Of  physicians  over  the  decade  1967-  1977. 

WhiLe  the  basic  framework  Of  the  analysis  Of  returns  to  occupational 
choice   is    identical    to    that   Of   the   analysis  Of  returns   to  physician 
specialization,   a3  summarize!  in  the  present  value  and  annuity  equivalent 
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equations  (equations  II. 2.1  ani  11,2.3).  several  Of  the  elements  entering  into 
these    relationships    require    further   development .      Specifically,    it  is 
necessary    to    develop    estimates    Of   schooling    costs    and   Of  mortality 
differentials  for  each  Of  the  CPS  Occupational  groups.     Given  these,   it  is 
possible  to   directly  evaluate   the  present   value  and    annuity  equivalent 
equations,  using  the  predicted  earnings  by  occupation  and  age,  as  presented  in 
Tables  111.1.3(1  )  through  111.1.8(3). 

2. 1 . 1      Occupational  Schooling  Requirements  and  Costs 

Unlike  physicians,   for  whom  a  common  level  Of  schooling  could  be  assumed, 
Other   occupations   generally   exhibit   les3    rigid    schooling   and  training 
requirements .     Thus,  it  is  nece33ary  to  determine  the  level  Of  schooling  to  be 
a33dmed  in  assessing  the  returns  to  the  choice  Of  one  Occupation  relative  to 
another.     Ideally,   that  level  Of  schooling  which  maximized  the  present  value 
Of  expected  lifetime  earnings  net  of  schooling  C03t3  would  be  determined  for 
each  occupation,    and    thi3   level   of  schooling   would  be   assumed   in  the 
subsequent   analysis.     Instead,    the   present   analysis  derives  estimates  Of 
returns    to   occupational    choice   Of   the   representative   incumbent    in  any 
occupation,   defining  the  representative  incumbent's  schooling  as  the  modal 
level  for  the  occupation.     Thus,    the  stipulated  levels  Of  schooling,  by 
occupation,  are: 
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A  subsequent  chapter  then  examines  the  issue  Of  the  Optimality  Of  Observed 
levels  of  schooling  by  occupation. 

While   the  foregone   earnings   associate!  with  schooling   represent  the 
greater  proportion  of  the  costs  Of  that  schooling,  it  is  also  necessary  to 
take  into  account  out-  of-  pocket  c03ts.     As  discussed  with  reference  to  the 
treatment  of  schooling   costs   in  the  derivation  of  the  present  value  of 
expected  lifetime  physician  earnings  net  Of  schooling  costs,  because  foregone 
earnings  are  taken  into  account,  it  is  appropriate  to  deduct  only  those  C03t3 
incurred  entireLy  as  a  result  of  the  choice  of  schooling,   exclusive  of  the 
costs  of  personal  subsistence.     Thus,  schooling  c03ts  relevant  here  include 
tuition,    fees  and  other  directly  Instruction-  related  expenses   (books  and 
supplies,  etc.),  but  exclude  3uch  cost3  as  room  and  board. 

For  present  purposes,   estimates  by  the  National  Center  for  Education 
Statistics  of  costs  of  tuition  and  fees  in  two-  and  four-  year  public  colleges 
and  universities  in  the  three  years  (l'9S7,  1972  and  1  977)  are  employed.  These 
C03t3  at  four-  year  institutions  are  further  differentiated  by  undergraduate 
and  graduate-  professional  status.     In  those  occupations  in  which  the  modal 
level  of  schooling  13  12  years,  no  schooling  costs  are  incorporated,  i.e.,  a 
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high  school  graduate  provides  the  base  for  comparison.     This  is  consistent 
with  the  evaluation  of  the  present  value  Of  expected  lifetime  earnings  at  age 


In  occupations  in  which  the  modal  level  of  schooling  is  14  years,  it  is 
assumed  that  education  beyond  high  school  is  Obtained  in  a  public  two-  year 
institution.     When  modal   schooling  is   15  years  Or  greater,   all  schooling 
beyond  high  school  is  assumed  to  be  obtained  in  a  four-  year  public  college  or 
university.     Assumed  costs  per  year  of  schooling,  expressed  in  constant  1972 
dollars  (deflating  by  the  implicit  Personal  Consumption  Expenditure  deflator), 
are : 


It  will  be  noted  that,  while  the  indicated  1« 977  undergraduate  cost  was  assumed 
for  physicians,   the  assumed  graduate  cost  was  substantially  greater,  $3,657. 
Effectively,    in    the    assessment    of    returns    to    physician    training  and 
specialization,    it    i3    assumed,    conservatively,    that    the    1977  physician 
Obtained  hi3  medical  education  in  a  private  medical  school.     Thi3  will  bia3 
downward  estimates  of  returns  to  physician  training  relative  to  alternative 
occupational  choices  and  estimates  Of  changes  over  time  in  physician  lifetime 
earnings. 

2.1.2      Occupational  Mortality  Adjustments 

Age-  specific  mortality  rate3  Of  white  males  in  1975  provide  the  basi3  for  the 
derivation  of  expected  earnings  by  age.  These  rates  are  specified  by  year  of 
age  for  each  age  from  1'3  to  59.  The  basic  pattern  Of  age-  specific  mortality 
is  indicated  by  the  following  values  at  five-  year  Intervals: 
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Two-  year  public  college 

Four-  year  public  college  undergraduate 

Four-  year  public  college  graduate 


1967  1!972  1  977 

$177  $233  $214 

330  455  414 

453  556  520 
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Age 
19 
24 
29 
34 
39 


Deaths/I'ODO 


Age 
44 
49 
54 
59 
64 
59 


Deaths/11333 


II .  85 

1  .79 

1i.  63 
1  .85 
2.63 


4.44 
7.46 
11.53 
It  9. 07 
28.75 
43.27 


Because  these  rates  refer  td  the  population  as  a  whole,  it  is  necessary 
to    introduce    an    adjustment    for   occupational    differences    in  mortality- 
experience.     Unfortunately,    the    most    recent    available   data    relate  to 
interoccupational  mortality  differences  in  1953.     Thus,  it  is  necessary  to 
assume  that  these  differentials  have  not  altered  subsequently.^  The  adjustment 
utilizes  the  standard  mortality  ratio  (ratio  of  actual  to  expected  deaths) 
estimated  for  persons  between  the  ages  Of  23  and  54,  by  Occupation: 


CiO 

Accountants 

.94 

(V6) 

3th.  teachers 

.61> 

(2) 

Architects 

•  92 

0<7) 

Writers,  et  al.  1 

.23 

(3) 

Computer  spec. 

.56 

(13) 

Public  admin. 

.63 

(4) 

Engineers 

.75 

(1'9) 

Bank  Officers 

.811 

(5) 

Lawyers 

•  93 

(23) 

Hlth  4  ed  admin. 

.63 

(5) 

Librar.,  30c.  sc 

.45 

(21) 

Managers  (trade) 

•  93 

(7) 

Math  3pec. 

.55 

(22) 

3th.  manag.  4  ad. 

.35 

(3) 

Life  4  phy.  sc. 

•  55 

(23) 

Sales 

•  95 

(9) 

3ng.  4  sc.  tech. 

.73 

(24) 

Clerical 

.34 

(1*0 ) 

Hlth  prof. 

•  99 

(25) 

Crafts 

•  93 

(m) 

Physicians 

.91' 

(25) 

Cperatives 

•  95 

(112) 

Clergy 

.33 

(27) 

Trans,  oper. 

•  95 

0>3) 

Hlth.  tech. 

1 .09 

(28) 

Nonfarm  laborers  1 

.27 

(H) 

3th.  tech. 

.99 

(29) 

Farm  laborers 

.83 

(1'5) 

College  faculty 

•  52 

(33) 

Service  1 

•  09 

In  fact,  a  significant  part  Of  the  overall  decline  in  mortality  rates  since 
1953  may  well  be  due  to  the  change  in  the  occupational  composition  of 
employment  which  has  Occured  over  this  period.     If  this  i3  the  case,  then 
there  will  be  a  downard  bia3  in  the  occupation-  adjusted  age-  specific 
mortality  rates  utilized  here.     However,   this  bias  should  not  be  great, 
since  the  effects  of  mortality  On  expected  future  earnings  are  substantial 
Only  at  advanced  ages,  when  the  effect  of  mortality  is  overwhelmed  by  the 
effect  of  discounting  to  age  18. 
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Because  mortality  rates  are  3ignif icantly  higher  than  average  for  nOnworkers, 
the  standard  mortality  ratios  are  less  than  unity  for  most  occupations.  While 
the  lowest  relative  mortality  rates  are  observed  in  several  Of  the  professions 
e.g.,  librarians  and  social  scientists  (.45);  college  faculty  (.52);  computer 
and  mathematical  specialists,  life  and  physical  scientists  (.56)],   those  for 
many  of  the  professions  approximate  the  mortality  rates  in  nonprofessional 
Occupations.     This  i3  the  case,   notably,   for  physicians  and  Other  health 
professionals.     And  two  professions,  health  technicians  and  writers,  arti3t3 
and   entertainers,   exhibit  rates  above  unity  and  higher  than  those  of  any 
occupation  other  than  nonfarm  laborers. 

Together,   the  age-  specific  mortality  rates  and  the  occupation-  specific 
standard  mortality  ratios  permit  the  derivation  (equation  II. 2. 5)  of  the  age- 
occupation-  specific  probabilities  of  survival  from  age  13  to  any  subsequent 
age,   survival  rate3  which  then  enter  into   the  computation  of  the  present 
values  of  expected   future   earnings  (equation   II. 2.1)   and  of  the  annuilty 
equivalents  of  these  present  values  (equation  II. 2. 3)- 

2.2      RETURNS  TO  PROFESSIONAL  TRAI3ISS  ASP  OCCUPATIONAL  CHOICE 

Tables  III .  2-1,(1  )  through  III.  2.1  (3)  present  estimates  Of  the  present  values 
Of  expected   lifetime  earnings  and  Of  annuity  equivalents  for  1957,    1972  and 
1977,  respectively.     A3  in  the  case  of  the  physician  specialties,  both  hours- 
adjusted   and   hours-  unadjusted   estimates   are   presented.     The  unadjusted 
estimates  utilize  predicted  earnings  at  the  level  Of  working  hours  predicted 
for  the  occupation.     Two  alternative  hours-  adjusted  estimates  Of  the  present 
values  for  1*957  and  1972  are  presented.     The  first  utilizes  the  geometric  mean 
of  predicted  h0ur3   at   each  age   for   the   22   professional,    technical  and 
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managerial   occupations   in   1977.     The   second   utilizes   the  corresponding 
geometric  mean  for  the  year  in  question  ( 1' 967 >    1972).     These  are  denoted 

^A77  and  PVA,  respectively. 

For  each  Of  the  hours-   adjusted   estimates  Of  the  present  values, 
corresponding  annuity  equivalents  (payments  in  each  year  between  the  ages  Of 
19  and  70)  are  determined,  denoted  arii  ANA.     For  the  former  the 

difference  between  the  present  value  for  the  Occupation  and  mean  present  value 
Over  the  22  professional,  technical  and  managerial  occupations  underlies  the 
annuity  computation.     The  latter  utilizes  the  mean  present  value  for  the  year 
in  question.     The  difference  between  the  hours-  unadjusted  present  value  for 
the  occupation  and   the  mean  present  value  in  1977   results   in  an  annuity 
equivalent  denoted  AN^,  while  the  difference  between  the  present  value 
for  the  occupation  and  the  mean  for  the  year  in  question  results  in  AN.j. 

Corresponding   1977  present   values  of  expected   lifetime  earnings  and 
annuity   equivalents    for    physician   specialies    (and    the   mean   over  all 
specialties)    are   presented   in  Table  III. 2.2.     In  contrast   to   the  hours- 
adjusted  present  values  of  Table  II. 2.1,  these  present  values  utilize  earnings 
at  mean  hours  over  the  22  professional,  technical  and  managerial  occupations 
from  the  CP3  in  1977.     Similarly,  the  annuity  equivalents,  hours-  adjusted  and 
unadjusted,   utilize  the  mean  present  values  from  the  1977  CPS  estimates. 
Thus,    Table    III. 2. 2    provides    the    basi3    for    assessing    the  relative 
profitability  Of  physician  training   in  1977   and   the  change  in  physician 
earnings  over  the  decade  1957  to  11977. 

It  should  be  noted  that  the  mean  1977  present  value  for  the  professional, 
technical  and  managerial  occupations  is  slightly  downward  biased  because  Of 
the  downward  biases  in  the  CPS  estimates  for  lawyers,  nonphy3ician  health 
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Table  111.2.1(3) 


1977       PRESENT  VALUES,   ANNUITY  EQUIVALENTS 


(i)  ACCOUNTANTS 

\c  )  AKCHI  TECTS  - 

U)  COMPUTER  SPECIALIST^ 

(<i)  ENGINEERS 

ib)  LAWYERS 

(6)  LlrKAklANS,   SIC.  SC. 

(7)  MATHEMATICAL  SPEC. 

iti)  LIFE   L   PHY .  SCIENTISTS 

(9)  ENG.    I   SC.  TECHNICIANS 

(1C)  HUH.    PROF.  (NONPHYS.) 

ill)  PHYSICIANS 

(12)  CLERGY 

13)  HEALTH  TECHNICIANS 

(14)  OTHER  TECHNICIANS 

(15)  COLLEGE  FACLLTY 

(16)  OTHER  TEACHERS 

(17)  WRITERS  ET   AL . 

18)  PUBLIC  ADMINISTRATORS 

(19)  bANK  OFFICERS 

(20)  HEALTH,   ED.  ADMIN. 
(21  MANAGERS  (TRADE) 
(22)  OTH.   MANAG.,   ADM  IN  I S • 
(23  SALES 

(24  CLERICAL 

(25)  CRAFTS 

(26)  OPERATIVES  (NONTRANS.) 

(27)  TRANSPORT  OPERATIVES 

(28)  LABORERS  (NCNFARM) 

(29)  FARM  LABORERS 

(30)  SERVICE 


PVA 

219.2 
226.2 
211.0 
235.1 
254  .0 
232.2 
227.9 
206.2 
192.3 
317.9 
307.9 
102.5 
164.1 
167.1 
170.3 
165.4 
196.3 
182.9 
243.0 
224.0 
207.7 
231.2 
202.7 
182.5 
208.7 
191.0 
195.8 
186.4 
127.5 
140.3 


AN, 
A 

79. 
476. 
-383. 

971 . 
2046. 
798. 
561  . 
-649. 
1433. 
568  8. 
5102. 
•6511  . 
3071  . 
•2884  . 
•2646. 
•2930. 
1235. 
1957. 
14  21  . 
347. 
-575. 

757. 
-862. 
1998. 
-519. 
•1521. 

mi: 

•5099. 
•4425. 


PV 

u 

212  .8 
218.1 

18:1 

257.1 
208  .2 
222  .6 
205  .0 
181  .1 
316.5 
312.4 
110  .4 
172  .2 
163.5 
176  .8 
163  .6 
188  .1 
167.6 
241  .5 
224.7 
210  .9 
234  .9 
201  .5 
173.3 

til'A 
128  :i 

139.9 
137.4 


AN. 


U 


-247. 
52. 

-Wi: 

2261. 
-495. 

304. 
-681. 
2026. 
5646. 
5393. 
6027. 
2570. 
3052. 
2245. 
2992. 
1671. 
2779. 
1373. 

424. 
-354. 

999. 
-890. 
2475. 
-898. 
1932. 
48. 
16. 
4364. 
4556. 


MEAN 


217.8 


217.2 


4 


( 
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professionals  and,  especially,  physicians.     However,  because  persons  in  these 
occupations  represent  Only  a  snail  fraction  of  all  professional,  technical  ani 
managerial  employment ,  the  iegree  of  downward  bias  in  the  mean  present  value 
(implying  an  upward  bias  in  the  annuity  equivalents)  will  be  slight. 

The   most    striking    fact    revealei   by   Tables   III.  2. 1(1—   3)    is  the 
convergence  in  lifetime  earnings  by  occupation  which  occured  over  the  decade. 
On  an  h0ur3-  adjusted  basis  (using  mean  hours  in  each  year),   the  annuity 
equivalents  of  lifetime  earnings  differentials  were  close  to  zero  {+_  31  .ODD) 
for  only  3ix  occupations  in  1  967  (engineers,  librarians  and  social  scientists, 
life  ani  phy3icial   scientists,   writers  et  al . ,   trade  managers,   and  Other 
managers   and    aimini3trators) ,    a  number  which   increased   to   eight   in  1972 
(accountants,   computer  specialists,  engineers,  mathematical  specialists,  life 
ani  physicial  scientists,  writers  et  al . ,  health  and  education  administrators, 
and   trade  managers)    and   further  to   ten  in  1977    (accountants,  architects, 
computer    specialists,     engineers,     librarians    and    social  scientists, 
mathematical  specialists,  life  and  phy3icial  scientists,  health  and  education 
administrators,  trade  managers,  and  other  managers  and  administrators). 

While  the  physician  annuity  equivalent  increased  from  54.2DD  in  1957  to 
55.6DD  in  1972  and  further  to  5H,800  (HCF.\-  based  estimate)  in  1977.  and  that 
of  other  health  professionals  increased  from  52.40D  in  1967  to  $2, SOD  in  1972 
and  55.700  in  1977,   the  annuity  equivalent  Of  the  differential  in  lifetime 
earnings  of  lawyers  declined  from  51..20D  in  1967  to  53, SOD  in  1972  and  futher 
to  52,  ODD  in  1977.     With  reference  to   all  Other  Occupations  for  which  the 
annuity  equivalent  was  significantly  positive  in  1972  [architects  ($2,500), 
librarians  ani  30cial  scientists  ($|i,700),  bank  Off iciers  (51,300),  and  other 
managers  and  administrators  (Sl',200)],   by  1977  this  value  had  declined  to 
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TABLE  III. 2. 2 

Physician  Specialty  Present  VaLues  and  Annuity  Equivalents  Relative  to  Ifon-PTH 

L  Mean,  1977 


ALLERGY                       1  488.0 

CARDIOLOGY                2  587.9 

DERMATOLOGY              3  486.6 

GAS TROENTEROLOG Y    4  434.8 

GENERAL  PRACTICE    5  427.5 

GENERAL  SURGERY      6  533.2 

INTERNAL  MEDICINE  7  463.9 

NEURO.  SURGERY        8  599.2 

OB/GYN                        9  504.5 

OPTHALMOLOGY          10  571.6 

ORTHOPEDIC  SURG.  11  577.0 

OTOLARYNGOLOGY      12  526.7 

PEDIATRICS             13  398.6 

PSYCHIATRY              14  422.3 

UROLOGY                    15  485.8 

ANESTHESIOLOGY      16  448.7 

PATHOLOGY                17  504.3 

RADIOLOGY                18  498.1 

MEAN                     19  480.5 


15162. 

490  .4 

15331. 
212C8. 

2C769. 

595.1 

15092. 

481  .7 

14850. 

12180. 

472  .2 

14306. 

11883. 

476.9 

14712. 

\mi: 

539.8 
491  .4 

18111  . 
15362. 

21399. 

622  .0 

22711. 
17727. 

16078. 

533.3 

19802. 

560.4 

20325. 
21699. 

2C111. 

604  .8 

17285. 

548  .7 

18551. 
40959. 

1C093. 

413  .6 

11510. 

446.7 

12917. 

ttffi: 

478  .6 

14667. 

447.1 

129C5. 

1 6041. 

504.4 

16080. 

15755. 

500.9 
499  .9 

15947. 

14752. 

158  74. 
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insignif icance  fdr  aLl  occupations  Other  thaa  bank  officers  (with  a  1977  value 
Of  SI', 433). 

At  the  Low  end  of  the  continuum,  the  number  of  occupations  for  which  the 
annuity  equivalents  indicate  a  substantial  loss  (less  than  -  $2,000),  after 
rising  from  four  in  1967   [clergy  (-$5,600),  health  technicians  (-$2,300), 
college  faculty  (-$2,200),   and  other  teachers  (-$3,4-00)]  to  seven  in  1972 
[engineering   and    science   technicians   (-$2,300),   clergy   (-$7,100),  health 
technicians  (-53,303),  other  technicians  (-$2,000),  college  faculty  (-$2,700), 
Other  teachers  (-$3,700),  and  public  administrators  (-$2,200)],  fell  to  five 
in  1977   [clergy  (-$5,500),   health  technicians  (-$3,100),  Other  technicians 
(-$2,900),  college  faculty  (-52,600),  an!  other  teachers  (-$2,900)]. 

This  compression  in  the  distribution  of  the  present  values  Of  expected 
lifetime  earnings  is  clearly  revealed  by  the  following  grouping  Of  occupations 
in  the  three  years  into  earnings-  differential  classes,  On  the  basis  Of  the 
year-  sp3cific  hours-  adjusted  annuity  equivalents: 
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1957 

Physici  ans 
Lawyers 

Oth.  hlth.  prof. 


Extrenely  High 
(  >53,000) 

Very  High 

(52,000/55,000) 

High 

C  B1' .  000/52,000) 


Mean  Oth.  nan.,  adnin. 

(-$1  , 000/51  , 000)  Engineers 

LLbrar.,  soc.  so. 
Life,  phy.  sc. 
Trade  managers 
Writers  et  al. 


Low 


Accountants 


(-52,O00/-51',OOO)  Public  adnin. 

Oth.  tech. 
Eng.,  sc.  tech. 

Very  Low  College  faculty 

(-53, 000 /-52, 000)  Hlth.  tech. 


Extrenely  Low 
(  <  -53  ,  000) 


Teachers 
Clergy 


1972 

Physicians 
Lawyers 

Oth.  hlth.  prof. 
Architects 

Librar.,  sOc.  sc. 
Bank  Officers 
Oth.  nan.,  admin. 

Math.  spec. 
Accountants 
Engineers 
Hlth.,  ei.  adnin. 
Writers  et  al. 
Life,  phy.  sc. 
Computer  spec. 
Trade  managers 


Oth.  tech. 
Public  adnin. 
Eng.,  sc.  tech. 
College  faculty 

Hlth.  tech. 

Teachers 

Clergy 
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1977 

Physicians 

Oth.  hlth.  prof. 

Lawyers 

Bank  Officers 


Engineers 
Librar. ,  sOc.  sc. 
Oth.  nan.,  adnin. 
Math.  spec. 
Architects 
Hlth.,  ed.  adnin. 
Accountants 
Conputer  spec. 
Trade  nanagers 
Life,  phy.  sc. 

Writers  et  al. 
Eng.,  sc.  tech. 
Public  adnin. 


College  faculty 
Oth.  tech. 
Teachers 


Hlth  tech. 
Clergy 


In  general,    increasing  dispersion  between  1957   and  1972   was  followed  by 
significant  compression  between  1972  and  1* 977 -     At  the  sane  tine,  however,  the 
difference  between  the  occupations  in  the  upper  tail  Of  the  distribution 
(physicians  ani  other  health  professionals)    and  Other  occupations  widened 
considerably. 

Trend  changes  in  the  present  values  of  expected  lifetine  earnings  also 
altered  dramatically  between  the  first  and  3ec0nd  five-  year  periods.  Between 
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1957   aril   1:972  the  estimated   present  value  (at  mean  1977  hours  of  work) 
declined  in  Only  One  occupation,  clergy  (from  $1'03  thousand  to  $103  thousand). 
Over  thi3  period,  increases  in  excess  Of  ten  percent  were  Observed  in  nine  of 
the    professional,     technical    and    managerial    Occupations  (accountants, 
librarians  and  social  scientists,  life  and  physical  scientists,  n0aphy3ician 
health  professionals,  physicians,  noncollege  teachers,  writers  et  al.,  trade 
managers,  and  Other  managers  and  administrators). 

In  contrast,   between  1972  and  T 977   the  1977-  hours-  adjusted  present 
values  Of  expected  lifetime  earnings  declined  in  16  of  the  22  professional  and 
related  occupations,  and  in  four  of  these  the  declines  exceeded  tend  percent 
(architects,    lawyers,    Other   technicians,    and   writers   et   al.).     In  the 
remaining  six  occupations  the  present  value  increased  significantly  only  for 
nonphysician  health  professionals  (from  B277  thousand  to  $31  3  thousand)  and 
physicians  (from  $328  thousand  to  B433  thousand).     It  should  be  recalled,  Of 
course,  that  the  estimate  for  physcians  is  somewhat  upward  biased,  because  the 
CP3  estimate  of  the  present  value  in  1972  is  biased  downward  due  to  truncation 
Of  reported  earnings.     However,   it  is  clear  that  physicians  stand  out  as  one 
Of  Only  two  occupations  in  which  real  earnings  increased  significantly  over 
the  course  of  the  19733. 

The   general   pattern  of  change  in  hours-   adjusted   earnings   is  also 
observed   for  unadjusted   earnings,    as  indicated  by  Figure   III. 2.1,  which 
presents  the  percentage  change  iin  the  unadjusted  present  values  of  expected 
lifetime  earnings  between  1972  and  H977.     While  minor  increases  in  unadjusted 
earnings  are  observed  for  clergy,  health  technicians  and  noncollege  teachers, 
significant  increases  appear  Only  for  nonphysician  health  professionals  and 
physicians.     In  contrast,  substantial  declines  (in  excess  Of  ten  percent)  are 
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observed  for  architects,    lawyers,   librarians  ani   social   scientists,  Other 
technicians,  ani  writers  et  al. 

As  in  the  case  of  predicted  earnings  by  age  (discussed  in  the  previous 
chapter),  developments  in  the  professional  Occupations  are  not  Observed  in  the 
nonprofessional  occupations.     Differentials  between  the  nonprofessional  and 
professional  Occupations  narrowed  over  both  five  year  periods,  but   at  an 
especially  rapid  rate  between  1972  and  I1 977 .     Thus,  by  1977  the  present  values 
of   expected   lifetime   earnings    in    the   nonprofessional   occupations  were 
generally  higher  than  in  many  of  the  professions.     Only  farm  laborers  (for 
whom  income  in  kind  may  well  be  an  important  but  unobserved  component  Of  total 
earnings)    and    service    workers   had    earnings    corresponding    to  annuity 
equivalents  (relative  to  the  professional  mean)  of  less  than  -$2,000  per  year, 
while  the  sales  and  crafts  occupations  enjoyed  incomes  equivalent  to  the  mean 
for  the  professional  occupations. 

While  returns  to  nonmedical   physician  specialization  were  previously 
found  to  be  substantial  (Part  II,   Chapter  2),  Table  III. 2. 2  clearly  indicates 
that  physcians  of  all  specialties   enjoyed   lifetime  earnings  substantially 
above  those  of  other  occupations.     Even  in  the  lowest  earning  specialties  the 
differentials  in  earnings  imply  annuity  equivalents  in  excess  of  31 3, ODD,  and 
in  cardiology,  neurological  surgery  and  orthopedic  surgery  the  differentials 
(on  an  hours-  adjusted  basis)  exceed  $20,003.     While  a  failure  to  adjust  for 
hours  differences  would  lead   to   an  Overestimate  of  returns  to  physician 
training  and  specialization,  the  degree  of  error  would  be  slight.  Similarly, 
the  bia3   introduced  by  the  comparison  Of  the   1977  HCFA.  to  the  1972  CPS 
estimates,   while  greater,   would  be  relatively  minor  by  comparison  to  the 
overall    magnitude   of    the    earnings   differential    estimated    to  separate 
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'igure  III. 2. 1  : 


Percentage  Change  in  Lifetime  Earnings,  1972-1977,  By 
Occupatidn 
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  Other   


PERCENTAGE  CHANGE  IN  LIFETIME  EARNINGS ,  1972-77,    BY  OCCUPATION 

a:     Slightly  downward-  biased,  CPS 

b:     Severely  downward-  biased,  CPS 

c:     HCFA  survey  (1977)  vs.  CPS  (1972) ,  slightly  upward  biased 
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physicians   ani   other  prof assionals.     The   possible  explanations   for  this 
differential  ani  its  impiiations  pro/He  the  focus  for  Part  IV  of  this  study. 

2.3      INTERNAL  INCOME  RATES  OF  RETURN  TO  PROFESSIONAL  THAI8ING  AND 
OCCUPATIONAL  CHOICE 

As   discussed   in  detail   previously,    net  capital  values   (and  corresponding 

annutiy  equivalents)   are  more  appropriate  than  internal  rates  Of  return  as 

measures  of  returns   to   discrete  occupational   investments.     In  effect,  a 

ranking  of  Occupations  by  internal  rates  of  return  ignores  the  magnitude  of 

the   investment   involve!.     A  high  rate  Of  return  on  a  necessarily  snail 

investment  nay  ba  worth  substantially  less  than  a  lower  rate  Of  return  on  a 

much  larger  investment,  as  long  as  the  rate  of  return  to  the  latter  is  above 

the  return  to  alternative,  comparably  large  investments. 

Notwithstanding    it3    inadequacies    as    a    measure    of    the  relative 

desirability  of  an  occupation,   the  internal  rate  Of  return  is  more  commonly 

employed  as  a  measure  of  Occupational  returns  ani  is  more  readily  understood 

(if  not  fully  cdmpreheniei)  by  nontechnical  auiiences.     Therefore,  internal 

income  rate3  Of  return  corresponii  ng  to  the  foregoing  estimates  of  net  capital 

values  have  been  ierivei.     In  contrast  to  the  net  capital  values,  however,  the 

internal  rates  Of  return  estimates  utilize  mean  earnings  by  age  in  the  eight 

non-    professional/technicai/managerial    Occupations    as    the    basis  for 

comparison. 

Derive!  rate-  of-  return  estimates  are  presentei  in  Table  III. 2. 3  fdr  the 
30  CPS  occupations  in  1957,   1972  ani  11.977  ani  in  Table  III. 2. 4  for  the  1977 
physician  specialties.     In  each  case   rates  of  return  are  calculate!  at 
geometric  mean  hours  ani  at  occupation/specialty-  specific  hours.     In  the  case 
of  the  physician  specialties,   rates  Of  return  are  ierivei  by  comparison  to 
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general    practise   ani    td    the   non-   professional/ technical/managerial  CPS 
occupat Idns . 

The   Lnadquacie3  Of  the   internal   inccme  rate  of  return  are  clearly 
indicated  by  the  relatively  large  number  Of  estimates  greater  Or  less  than 
D.501    (the  greatest  absolute  value  permitted).     In  all  cases  these  extreme 
estimates  represent  instances  in  which  the  earnings  (net  Of  schooling  cost) 
profile  for  the  occupation  fails  to  intersect  the  mean  profile  of  the  non- 
pro fesslonal/ technical/managerial  occupations.     When  intersection  fails  to 
occur,  the  internal  income  rate  of  return  Is  Infinitely  positive  or  negative, 
i.e.,   there   is  no  rate  at  which  the  discounted  present  values  Of  the  two 
profiles  wouli  be  equal. 

rfhlle   les3    Informative    concerning    the    relative   gains    and  losses 
associated   with  alternative  occupations,    the  estimated   internal   rates  of 
return  are  not  Inconsistent  with  the  estimated  net  capital  values,  especially 
in  the  more  extreme  cases.     Thus,    these  more  commonly  utilized  measures 
coafim  the  results  of  the  preceeding  analysis. 
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TABLE  III. 2. 3 


Internal 

Rates 

Of  Return  by  Occupation, 

1967,  1972 

and  11977 

3eOi 

etric  Mean 

Hours 

Actual 

Occupational  Hours 

1i  967 

1i  972 

1977 

1i  967 

11 Q7? 

1  Q77 

Accountants 

0.037 

0.122 

3.092 

0.09 11 

0. 1 

0  OQV 

Architects  < 

-0.501 

0.154 

0.099 

<-3.501 

0  1  51 

0  OQS 

Computer  spec.  < 

-0.531 

0.103 

0.037 

<-0.501 

O    1 OO 

0  031 

Engineers 

0.137 

0.117 

0.115 

0.139 

0   1  00 

r\  117 

Lawyers 

0. 1  40 

0. 128 

0.096 

0.154 

T  in 
\j .  1  +  j 

0  1  o-^ 

Librar.,  sac.  sc. 

0.105 

0.113 

0.039 

0.072 

0   1 1  R 

0  0711 

Math.  Spec.  < 

-0.531 

0.125 

0.109 

<-3.531 

0  1  ^0 

0   1 OS 

Life,  phy3.  sc. 

0.092 

3.033 

0.055 

0.037 

0  073 

En? . ,  3C .  tech. 

0. 100 

0.055 

0.057 

0.101 

0  0^*3 

Hlth.  prof. 

0. 123 

0.123 

0.143 

0.134 

0    1  0^> 

0  1 1£ 

Physicians  'CPS) 

0.117 

0. 124 

0. 121i 

0.127 

0  1  71 

0  1  P  It 

Physicians  (HCFA) 

0.157 

0  1  5t 

Clergy  < 

-0.501 

<-0.531 

< -.0.531 

<-0.501 

<-0. 501 

<-0  SOI 

Health  tech. 

0.055 

<-3.531 

<-3.531 

0.042 

<-0. 501 

<-0. 501 

Oth.  tech. 

0.073 

3.055 

0.003 

0.077 

0.053 

0.01  0 

College  fac. 

0.053 

0.049 

0.035 

0.053 

0.043 

0.044 

Oth.  teachers 

0.005 

0.003 

^-3.023 

0.013 

0.01  3 

-3.014 

Writers,  et  al . 

0. 1 11 

0.143 

0.067 

0.133 

0. 139 

0.057 

Public  ai-nin. 

0. 120 

0.072 

0.028 

0.1211 

0.057 

-0.O02 

Bank  officers  < 

-0. 501 

0. 126 

0.11  2 

<-0. 501 

0. 123 

0.11  9 

Hlth./ei.  ai-nin. < 

-0. 531 

0.090 

0.032 

<-0.501 

0.093 

0.037 

Trade  managers 

0. 1 13 

0.137 

0.095 

0. 163 

0.162 

3.121 

Dth.  nan. /admin. 

0.205 

0.223 

0.153 

0.226 

0.249 

3.187 

Sales 

0. 133 

0.137 

0.039 

0. 105 

0.103 

3. 100 

Clerical  < 

-3.531 

-3.170 

<-3.531 

<-0.501 

< -O.5OI 

<-0.501 

Craft3 

>3.531 

>3.531 

>0.501 

>3.531 

>3.531 

>0.531 

Operatives 

-3. 124 

<-3.531 

-3.037 

-3.2711 

<-0.531 

-3.054 

Trans,  op. 

0.053 

>0.501 

>0.531 

>3.501 

>3.531 

>0.531 

Nonfaru  ]aborers< 

-0.501 

< -0.501 

< -0.501 

<-0.531 

<-0.501 

<-3.531 

Fan  laborers  < 

-0.531 

<-3.531 

<-0.501 

<-3.531 

<-3.531 

<-3.531 

Service  < 

-3.531 

<-3.531 

<-0.501 

<-3.501 

<-0.501 

<-3.531 
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TABLE  III. 2.4 


Internal  Income 

Rates  of  Re 

turn  to  Physician 

Specialization,  1977 

Relative 

to  Non-PTM 

Rel.  to  Gen. 

Practi' 

Geonetri 

3  Specialty 

Gednetric 

Spec  i  a1 

Mean 

Mean 

Mean 

Mean 

Hours 

Hours 

Hdur3 

Hours 

Allergy 

0. 155 

0.160 

0.143 

3.059 

Cardiology 

0. 170 

0. 175 

0.253 

0.174 

Deruatology 

0. 159 

3. 1  62 

0.173 

0.057 

Gastroenterology 

0.145 

0.159 

0.065 

0.045 

Sen. /Fan.  Prac. 

0. 153 

0.175 

0.031 

0.001 

General  Surgery 

0. 16; 

0. 1  63 

0.202 

0.125 

Internal  Medicine 

3.159 

3.169 

0.1  32 

0.093 

JJeur.  Surgery 

0. 163 

3.175 

0.221 

0.172 

3bstet./Gyn. 

0. 163 

3. 1  69 

0.177 

0.133 

OpthalnolOgy 

3. 175 

0. 183 

0.300 

0.21  4 

Crthoped.  Surg. 

0. 163 

0. 175 

0.220 

0.173 

Otol aryngolOgy 

0. 1 62 

0. 169 

3.137 

0.139 

Pediatrics 

0.  HI 

0.149 

-0.023 

-0. 103 

Psychi  atry 

0.H3 

0.152 

0.036 

-3.01  7 

Urology 

0.155 

0.155 

0.133 

0.057 

Anesthesiology 

0.151 

0.154 

3.100 

-3.01 1 

Pathology 

0. 163 

0.163 

3.174 

0.039 

RaiiOlOgy 

0.163 

3.15^ 

3.175 

3.393 

MEAN 

0.157 

0.155 

0.154 

3.333 
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PART  IV 


IMPLICATIONS  OF  THE  EARNINGS-  FUNCTION  ANALYSIS 


People  of  the  same  trade  seldom  meet  together,  even  for  merri* 
ment  and  diversion,  but  the  conversation  ends  in  a  conspiracy 
against  the  public,  or  in  some  contrivance  to  raise  prices.  It  is  im- 
possible indeed  to  prevent  such  meetings,  by  any  law  which  either 
could  be  executed,  or  would  be  consistent  with  liberty  and  justice. 
But  though  the  law  cannot  hinder  people  of  the  same  trade  from 
sometimes  assembling  together,  it  ought  to  do  nothing  to  facilitate 
such  assemblies;  much  less  to  render  them  necessary. 

A  regulation  which  obliges  all  those  of  the  same  trade  in  a  par- 
ticular town  to  enter  their  names  and  places  of  abode  in  a  public 
register,  facilitates  such  assemblies.  It  connects  individuals  who 
might  never  otherwise  be  known  to  one  another,  and  gives  every 
man  of  the  trade  a  direction  where  to  find  every  other  man  of  it. 

A  regulation  which  enables  those  of  the  same  trade  to  tax  them- 
selves in  order  to  provide  for  the;r  poor,  their  sick,  their  widows  and 
orphans,  by  giving  them  a  common  interest  to  manage,  renders  such 
assemblies  necessary. 

An  incorporation  not  only  renders  them  necessary,  but  makes  the 
act  of  the  majority  binding  upon  the  whole.  In  a  free  trade  an  ef- 
fectual combination  cannot  be  established  but  by  the  unanimous 
consent  of  every  single  trader,51  and  it  cannot  last  longer  than  every 
single  trader  continues  of  the  same  mind.  The  majority  of  a  cor- 
poration can  enact  a  bye-law  with  proper  penalties,  which  will  limit 
the  competition  more  effectually  and  more  durably  than  any  volun- 
tary combination  whatever. 

The  pretence  that  corporations  are  necessary  for  the  better  gov- 
ernment of  the  trade,  is  without  any  foundation.  The  real  and  ef- 
fectual discipline  which  is  exercised  over  a  workman,  is  not  that  of 
his  "corporation,  but  that  of  his  customers.  It  is  the  fear  of  losing 
their  employment  which  restrains  his  frauds  and  corrects  his  negli- 
gence. An  exclusive  corporation  necessarily  weakens  the  force  of  this 
discipline.  A  particular  set  of  workmen  must  then  be  employed,  let 
them  behave  well  or  ill.  It  is  upon  this  account,  that  in  many  large 
incorporated  towns  no  tolerable  workmen  are  to  be  found,  even  in 
some  of  the  most  necessary  trades.  If  you  would  have  your  work 
tolerably  executed,  it  must  be  done  in  the  suburbs,  where  the  work- 
men, having  no  exclusive  privilege,  have  nothing  but  their  char- 
acter to  depend  upon,  and  you  must  then  smuggle  it  into  the  town 
as  well  as  you  can. 

It  is  in  this  manner  that  the  policy  of  Europe,  by  restraining  the 
competition  in  some  employments  to  a  smaller  number  than  would 
otherwise  be  disposed  to  enter  into  them,  occasions  a  very  important 
inequality  in  the  whole  of  the  advantages  and  disadvantages  of  the 
different  employments  of  labour  and  stock. 


Adam  Smith   (1776,  pp.  128-9) 
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Chapter  1 

PRICE  ELASTICITIES  OP  DEMAND,  MONOPOLY  RENTS  AND  COMPETITION 

POLICY 

1.1      PRICE  ELASTICITIES  OF  DEMAND  FOR  PROFESSIONAL  SERVICES 

The  earnings  functions  estimated  in  Parts  II  ani  III  Of  this  study,  for 
physician  specialties  and  for  professional,   technical,  managerial  and  Other 
occupations,  respectively,  were  derived  as  the  products  of  underlying  demand 
ani  production  functions  for  professional  services.     However,  because  Of  the 
absence  of   direct   measures  of  output,    identification  of  the  structural 
parameters  of  these  underlying  functions  was  effectively  precluded. 

Even  In  the  absence  of  estimates  of  demand   and  production  function 
parameters,  the  reduced-  form  earnings  function  parameters  permit  substantial 
inferences  concerning  the  markets  for  professional  services.  Specifically, 
elasticities  Of  earnings  with  respect   to  hours  of  work  provide  suggestive 
evidence  concerning  conditions  Of  demand  confronting  individual  practitioners. 
E33entially,    If   Individual    practitioners   confronted   perfectly  competitive 
narket3,    then  the   elasticity  of  earnings  with  respect   to  hours  Of  work 
(defined,   simply,   as  the  ratio  Of  the  percentage  change  In  earnings  to  the 
percentage  change  In  hours)  would  equal  the  elasticity  of  service  Output  with 
respect  to  hours,  i.e.,   the  price  which  the  practitioner  could  command  would 
not  be  affected  by  changes  In  his  work  effort.     Thus,  while  differences  In 
earnings-  hours  elasticities  across  Occupations  and  professional  specialties 
may  be  due  in  part  to  differences  In  the  production  of  professional  services, 
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major  differences  are  more  likely  reflective  Of  differences  in  demand  and 
hence  Ln  the  structure  Of  markets. 

The    general    patterns    revealed   by    the    estimated    earnings-  hours 
elasticities  are  certainly  consistent  with  a^  priori  conceptions  Of  differences 
in  the  nature  of  demand   and   in  market   structure  across  occupations  and 
specialties.     Thus,    substantially  higher  elasticities   were   found   in  the 
nonprofessional  occupations  than  in  the  professional,  technical  and  managerial 
occupations,  for  which  product  differentiation  at  the  practitioner  level  would 
be  expected  to  be  more  significant.     Similarly,  earnings-  hours  elasticities 
were  found  to  be  substantially  greater  in  primary-  care  medical  specialties 
than    in   other   physician    specialties,    suggesting    significantly  greater 
competition  among  primary-  care  specialists. 

As  developed  in  equations  II.1.4(a,  b  and  c) ,  the  elasticity  of  earnings 
with  respect   to  hours  can  be  expressed  as  a  function  Of  the  elasticity  Of 
demand  with  respect  to  price  and  the  elasticity  Of  Output  with  respect  to 
hours.  Specifically, 


'iv. 1.1)  nYfH  =  nQ>H  (,,  .  t1q|p) 


or 


(iv.1.2)  nQfP  =  nQfH  /  (nQ>H  -  nYfH) 

where  riQ  p  Is  the  price  elasticity  of  demand, 

t\q  tj  is  the  elasticity  of  Output  with  respect  to  hours,  and 
^  Is  the  elasticity  Of  earnings  with  respect  to  hours. 

Of  these  three  elasticities,  Only  an  estimate  of  the  latter  can  be  derived 
from  the  estimated  parameters  Of  the  earnings  function.     However,  conditional 
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on  Independent  estimates  df  or  assumptions  concerning  the  elasticity  Of  Output 
with  respect  to  hours,  implied  price  elasticities  of  demand  can  be  derived. 


1.2      CONDITIONAL  DERIVED  PRICE  ELASTICITIES  0?  DEMAND 

Unfortunately,   relatively  little  empirical   evidence  is  available  concerning 
production  functions  Of  professional  services.     Only  in  the  case  of  medical 
practice  have  direct  estimates  of  production  functions  been  attempted  [Ximbell 
and  Lorant  (l'973),  and  Reinhardt  (l'975)].     However,  these  two  studies  reached 
remarkably  similar  conclusions  regarding  the  elasticity  Of  Output  with  respect 
to  physician  practice  hours,   with  estimates  Of  between  0.65  and  0.85  when 
output    was    measured    in    terms   Of   patient    visits    (office    or  total, 
respect  ively) . 

Because  an  elasticity  Of  Output  with  respect  to  hours  in  excess  Of  unity 
appears  implausible,    it   is  reasonable  to   ignore  elasticities  greater  than 
unity.     Also,  although  nothing  in  principle  prevents  the  production  function 
elasticity  from  approaching  zero  or  becoming  negative,  a  value  Of  0.5  appears 
to   represent   a  reasonable  lower  bouni   for  examination.     Thus,    a  range  Of 
impliei   price   elasticities   Of   demand   can  be   derived    from   the  estimated 
elasticities  Of  earnings  with  respect    to   hours,   conditional   On  stipulated 
elasticities  of  output  with  respect  to  hours  in  the  0.5  to  I'.O  interval. 

Table    IV. 1.1    presents    the    physician-    specialty   estimates   Of  the 
elasticity  of   earnings   with   respect    to   hours,    evaluating   the  earnings 
functions  at  three  ages  (35,   50  and  55),  ani  derives  implied  values  of  the 
price  elasticity  of  demand  for  assumed  values  Of  the  elasticity  Of  output  with 
respect  to  hours  of  0.5,  0.625,  0.75,  0.875  and  I'.O.     Corresponding  estimates 
for  the  30  CPS  occupations,  evaluating  the  earnings  functions  for  1'977,  are 
presented  in  Table  IV. 1.2. 
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Conditional  Derived  Physician  Specialty  Price  Elasticities  of  Demand 
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In  light  df  the  relatively  low  estimated  elasticities  of  earnings  with 
respect   to   hours  found   for  the   physician  specialties,    the  derived  price 
elasticities  Of  demand  are  relatively  insensitive  to  the  assumed  values  Of  the 
output-  hours  elasticity  Ln  the  range  0.75  to  I'.O.     In  no  specialty  is  a  price 
elasticity  of  demand  greater  than  2.0  implied  when  the  Output  elasticity 
exceeds   0.75,    and   even   at   lower  output   elasticities   the   implied  price 
elasticities   exceed   2.0  only   in   four   specialties    (gastroenterology  and 
psychiatry  at  all  a^es,  general  practice  and  Otolaryngology  Only  at  age  55)* 

The  30  CP3  occupations  exhibit  substantial  variation  in  derived  price 
elasticities  of  demand.     However,   in  most  cases  these  are  substantially  above 
those  estimated  for  physician  specialties.     It  is  particularly  notable  that, 
for  the   eight  non-  professidnai/technical/managerial   (nonPTM)  occupations, 
Only  farm  laborers  exhibit  estimated  price  elasticities  even  approximating  the 
values  found  for  physician  specialties.^ 

A  very  revealing  picture  emerges  when  the  physician  specialties  and  CPS 
Occupations  are  ranked  by  derived  price  elasticity  of  demand.     Ideally,  these 
elasticities  would  be  derived  utilizing  specialty-  and  Occupation-  specific 
estimates  Of  Output-  hours  elasticities.     In  the  absence  of  such  estimates, 


It   will  be  observed   that,   for  a  number  of  occupations,   negative  price 
elasticities  are  derived,  generally  when  a  relatively  low  Output  elasticity 
is   stipulated.     Thi3  means  Only  that   the  observed   earnings  elasticity 
implies  a  positively-  sloped  demand   function  when  the  stipulated  Output 
elasticity   i3    assumed.     In   the   nonprofessional   occupations,    in  which 
overtime  compensation  at  rates  One-  and  One-  half  to  two  times  basic  wage 
rates  is  common,  an  negative  estimated  demand  elasticity  at  levels  Of  hours 
above  the  "norm"  might  not  be  implausible.     However,  among  the  selfemployed 
and  "exempt"  employees,  i.e.,  those  not  covered  by  wage  and  hours  laws  and 
union  contracts,  this  factor  would  not  be  operative.     In  these  Occupations  a 
negative  price  elasticity  implies  the  implausibili ty  of  the  assumed  output 
elasticity.     It  might   also  be  noted   that,   as   the  output  elasticity  is 
reduced,  the  implied  price  elasticity  rises,  at  some  critical  value  becomes 
infinite,    and   below   that    critical   value   is   negative  but    declining  in 
absolute  value. 
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hdwe/er,    an  dutpat   elasticity  df  0.75    is   arbitrarlily  assumed   fdr  each 
specialty  and  dccupatidn.     Td  simplify  the  examinatidn,  the  fdlldwing  rankings 
utilize  the  derived  price  elasticities  fdr  50  year-  did  specialty/dccupatidn 
incunbeftt3 . 

In  additidn  td  indicating  the  derived  price  elasticities  df  demand,  the 
hdurs-  adju3tei  present  values  df  lifetime  earnings  (evaluating  the  earnings 
functidns  at  the  mean  df  age-  specific  hdurs  acrdss  the  22  prdfessidnal , 
technical    and   managerial   dccupatidns)    are   alsd    presented.     The  30  CP3 
dccupatidns  are  further  differentiated  intd  high  (H),  medium  (ft)  and  ldw  (L) 
lifetime-  earnings  grdups,   using  the  1977  cl assif icat idn  presented  in  Part 
III,   Chapter  2.  -  The  13  physician  specialties  are  similarly  decdmpdsei  intd 
high,   meiium   ani   ldw  lifetime   earnings   grdups  dn   the  basi3  df   the  rank 
drdering  df  1977  hdurs-  adjusted  present  values,  with  dne-  third  alldcatel  td 
each  class. 
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Li WV3T3 
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1  . 

60 

254. 

College  faculty 

1  . 

51 

1  70. 

3 

Farm  laborers 

1  . 

43 

1)27. 

5 

Writers,  et  al. 

1  . 

43 

196. 

3 

(l) 

Oth.  managers,  aduin. 

1  . 

44 

231  . 

2 

(M) 

Clergy- 

0. 

97 

V02. 

5 

(li) 

Math,  specialists 

0. 

92 

227. 

9 

(M) 

Other  technicians 

0. 

39 

1*67 . 

1 

(L) 

Hlth.  prof.   'ex.  phy3 . ) 

0. 

81i 

317. 

9 

(H) 

Computer  3peciali3t3 

0. 

74 

211 . 

0 

(M) 

A3  indicated  above  by  the  dashed  lines,  the  rank  Ordering  of  the  derived 
price  elasticities  for  the  30  CPS  Occupations  can  be  arbitrarily  deconposed 
into  high,   nediun  and  low  elasticity  segments,   with  the  fomer  defined  as 
including  elasticities  greater  than  10.0  and  the  latter  defined  as  including 
elasticities   less   than  2.0.     The   Implications  Of  the   rank  ordering  are 
conveniently  summarized  by  examining  the  distributions  Of  the  PT^I  and  nOnPTM 
occupations  and  of  the  high  (H),  medium  (M)  and  low  (li)  lifetime  earnings  PTM 
Occupations  across  the  three  elasticity  classes: 
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High  elasticity  class:     50%  of  nonPTM  occupations        25%  Of  L  PTM  occupations 

132  of  PTM  occupations  20%  Of  M  PTM  occupations 

0%  Of  H  PTM  occupations 

Mei.  elasticity  class:     51.5%  of  nonPTM  occupations    12.5^  of  L  PTM  Occupat's 

21%  of  PTM  occupations  40£  of  M  PTM  Occupations 

25?  of  H  PTM  occupations 

Low  elasticity  class:      12. 5%  of  nonPTM  Occupations    62. 5%  of  L  PTM  occupat's 

55*  of  PTM  occupations  40t  of  M  PTM  occupations 

15%  Of  H  PTM  occupations 

The    differential    distributions    Of   the    PTM   ani    nonPTM  occupations  are 
particularly  striking,    with  four  of  the  eight  nonPTM  Occupational  groups 
falling  in  the  high  elasticity  class  while  Only  one  (farm  laborers)   is  found 
in  the  low  elasticity  class.     Conversely,    12  of  the  22  PTM  occupations  are 
fouai  in  the  low  elasticity  class,  while  only  four  exhibit  elasticities  in  the 
high  range. 

The  distribution  of  the  PTM  lifetime  earnings  groups  (low,   medium  and 
high)   across  the  elasticity  classes  is  les3  clearcut.     Although  none  of  the 
high  income  occupations  is  in  the  high  elasticity  class,  while  three  of  the 
four  high  income  occupations  fall  in  the  lowest  elasticity  class,  the  latter 
also  accounts  for  five  of  the  eight  low  income  occupations  and  for  four  of  the 
ten  ueiiuTi  income  occupations.     At  most,  it  would  appear  that  a  low  elasticity 
i3  a  "necessary"  but  not  sufficient  characteristic  Of  high  income  occupations. 
Thi3  result  i3  not  particularly  surprising,  in  that  extreme  individual  product 
differentiation  conjoined  with  freedom  Of  entry  might  well  result   in  low 
individual  elasticities  Of  demand  and  low  income  (e.g.,  clergy).  Certainly, 
monopolistic   competition  need  not   imply  the  existence  Of  economic  rents, 
although  a  le3s  than  infinitely  elastic  demand  is  a  necessary  condition  for 
the  receipt  Of  rents. 
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These  findings  far  the  30  CPS  occupations  are  mirrored  in  the  results  af 
the  elasticity  ranking  af  the  physician  specialties.     In  addition  to  the 
derived,   Output-   elasticity-   conditional   price   elasticity  Of  demand,  the 
hours-  adjusted  present  value  Of  lifetime  earnings  and  the  high,  medium  ani 
low  lifetime  earnings  indicator,   the  following  also  identifies  (a)  medical 
specialties  (MED),  surgical  specialties  (SURG)  and  hospital-  based  specialties 
(HOSP). 


*Q,P 

Psychiatry 

1  .79 

B122.3 

(L) 

MED 

Gastroenterology 

1 .77 

434.8 

(L) 

MED 

General  practice 

1 .45 

427-5 

(D 

MED 

Otolaryngology 

1 .42 

526.7 

(H) 

SURG 

Internal  medicine 

1.32 

463-9 

(ii ) 

MED 

DematOlOgy 

1 .28 

486.6 

(M) 

MED 

OpthalmolOgy 

1 .27 

571' .  6 

(H) 

SURG 

Obstetrics/ gynecolocy 

1.25 

504.5 

(M) 

SURG 

Allergy 

1.25 

438.0 

(M) 

MED 

Orthopedic  surgery 

1 .22 

577.0 

(H) 

SURG 

Pedi  atrics 

1 .2V 

393.6 

(ii) 

MED 

GardiOlOgy 

1.11 

537.9 

(H) 

MED 

Jrology 

1 .09 

1-35.8 

(M) 

SURG 

Neurological  surgery 

1 .03 

599.2 

(H) 

SURG 

Radiology 

1  .05 

493. 1 

(M) 

HOSP 

General  surgery 

1 .00 

533.2 

(H) 

SURG 

Pathology 

0.99 

504-3 

(M) 

HOSP 

Anesthesiology 

0.95 

443.7 

(L) 

HOSP 

rfhiie  the  distribution  of  price  elasticities  of  demand  is  more  continuous  for 
the  medical   specialties   than  for  the  CPS  occupations,   Lt   is  possible  to 
arbitrarilly  divide  the  distribution  into  two  equal  components,  as  indicated 
by  the  dashed  line  separating  "high"   and  "low"   elasticity  specialties.  The 
distribution  of  the  lifetime  earnings  classes  and  of  the  medical,  surgical  and 
hospital-   based   specialties  over  the  two   elasticity  categories  is  again 
revealing : 
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High  elasticity  specialties: 


1/3  of  "high"  earnings  specialties 
1/2  of  "mei."  earnings  specialties 
2/3  of  "low"  earnings  specialties 


3/4  of  medical  specialties 

2/7  of  surgical  specialties 

0/3  of  hospital-  based  specialties 


Low  elasticity  specialties: 


2/3  of  "high"  earnings  specialties 
1/2  of  "med."  earnings  specialties 
1/3  of  "low"  earnings  specialties 


\l\  of  medical  specialties 

5/7  Of  surgical  specialties 

3/3  of  hospital-  basel  specialties 


Again,    it    appears   reasonable   to    conclude   that    there   is   a  significant 
association  between  the  level  of  the  derive!  price  elasticity  Of  demand  and 
the    level    of    earnings.      Similarly,     the    medical    specialties  reveal 
significantly   higher   elasticities    than    the    surgical    specialties,  while 
elasticities  of  the  hospital-  based   specialties  are  extremely  low.  With 
relatively  moderate  earnings  (by  physician  standards)   in  the  hospital  based 
specialties,    the   price   elasticity  of  demand   can  be   considered   only  a 
necessary,  not  sufficient,   condition  for  high  relative  earnings,  confirming 
the  conclusion  of  the  CPS  occupational  analysis. 

1.3      CHANGES  IN  THE  DSRIYSD  PRICE  ELASTICIES  OF  DEMAND  WITH  AGE 

ka  algebraically  formulated  in  Part  II,   Chapter  1,  the  underlying  professional 
earnings  model  assumes  that  the  price  elasticity  Of  demand  is  invariant  with 
age  and  that  age-  related  changes  in  the  elasticity  of  earnings  with  respect 
to  hours  reflect  only  production-  function  shifts  related  to  age.  However, 
thi3  simplified  formulation  was  utilized  Only  for  convenience.     In  the  absence 
of  direct  estimates  Of  the  production  and  demand  functions,   there  is  no  a 
priori  basi3  for  attributing  the  changes  in  the  earnings  elasticity  with  age 
to  either  production  function  or  demand  effects. 

It   is  certainly  not    implausible  to  believe  that   the  demand  functions 
confronting  individual   practitioners  may  in  fact   shift  systematically  with 
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age.     Early  In   a  professional   praoti.ce,   prior  to   the   establishment  of  a 
"reputation,"  there  may  be  relatively  little  basis  On  which  potential  clients 
can  differentiate  the  services  Of  alternative  practitioners,   suggesting  that 
the  price  elasticity  of  demand  confronting  the  practitioner  may  decline  as  he 
i3    able   to    differentiate  himself   from   others.      Conversely,    the  young 
practitioner  may  be  differentiated  by,  e.g.,  the  school  which  he  attended,  the 
other  professionals  with  whom  he  practices  Or  the  current   vogue  of  hi3 
sub3?eci ali zation,  any  of  which  might  result  in  a  relatively  low  elasticity  of 
demand;  however,   the  longer  he  ha3  been  Ln  practice  the  less  important  these 
factors  may  appear  to  potential  clients,  suggesting  that  the  price  elasticity 
Of  demani  may  rise.     Finally,    if  age  per  se   is   considered   a  negative 
attribute,  at  least  beyond  some  point,  then  the  price-  elasticity  Of  demand 
may  <retl   ri3e  with  age.     In  short,   an  examination  of  interoccupational  anl 
inter3pecialty  differences  in  age-  related  price  elasticities  of  demani  may 
not  be   an  uninteresting   exercise,   albeit   an  exercise  which  requires  the 
assumption  that  the  elasticity  Of  output  with  respect  to  hours  (the  production 
function)  does  not  3hift  systematically  with  age. 

The    following    tabulation    of   physician    specialties    and  occupations 
provides  an  overview  of  age-  relate!  changes  in  derived  price  elasticities  of 
demand.     Those  instances  in  which  a  change  In  the  derived  price  elasticity 
exceeds  10  percent  of  its  original  value,   assuming  an  elasticity  of  Output 
with  respect  to  hours  Of  0.75,   are  indicated  by  asterisks  (**);  a  change  Ln 
excess  of  13  percent  between  35  and  50  but  Of  less  than  10  percent  between  50 
and  55  is  denoted  (*-)  and  conversely  (-*). 
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Rise  35  to  50 
Rise  53  td  55 

All ergy 
Dematdldgy 
Gen.  prac .  (-*) 
Int.  medicine 
Neuro.  3urg.(-*) 
Db./gyn.  (-*) 
Dpthaladl.  (-*) 
Ortho.  surg.(-*) 
Peiiatrlc3 
Anesthesiology 
Pathdldgy 


Decline  35  td  50 
Rise  50  td  55 

Gen.  3urgery 
Otdlaryn.  (-*) 
Psychi  atry 
Raiidldgy 


Rise  35  td  50 
Decline  50  td  55 


Decline  35  td  50 
Decline  50  td  55 

Cariidldgy 
Gastrdenterdl . 
Urdldgy 


The  only  substantial  age-  related  changes  in  price  elasticities  cdnfrdnting 
physicians  involve  increases  in  elasticities  between  the  ages  df  50  ani  55* 
In  dnly  three  specialties  (cardiology,  gastroenterology  and  urology)  are  these 
elasticities  found  to  decrease,  and  then  by  less  than  10  percent.     And  in  Only 
four  specialties  (general  surgery,  otolaryngology,  psychiatry  and  radiology) 
are  the  50  to  55   increases  preceeded  by  (less   than  10  percent)  declines 
between  the  ages  Of  35  and  50.     Thus,   the  cdnmon  pattern  is  for  the  derived 
price  elasticities  of  denand  to  increase  continuously  with  age,  suggesting 
increasing  conpetitive  pressure  as  the  phy3ician  ages. 

A  nuch  uore  diverse  pattern  is  revealed  by  the  30  CPS  occupations. 


RL 3e  35  to  50 
Rise  50  to  55 

Teachers  (**) 
Laborers  (**) 
Pan  lab.  (**) 
Service  (-*) 


Decline  3?  td  50 
Rise  50  td  55 

Engineers  (**) 
Lawyers  (**) 
Eng.  tech.  (**) 
Hlth.  prdf.(**) 
Clergy  (**) 
Faculty  (**) 
Hlth  ei  ad  (**) 
Man/adnin  (*-) 
Sales  (**) 
Crafts  (**) 
0peratives{**) 
Trans.  dp.(**) 


Ri'3e  35  td  50 
Decline  50  td  55 

Llb,3dcsc  (-*) 
Lifefphy  sc(**) 
Physicians  (**) 
Hlth. tech. (*-) 
Pub.  ad.  (-*) 


Decline  35  td  50 
Decline  50  td  55 

Accdunt.  (**) 
Architects  (-*) 
Computer  spec(**) 
Math  spec  (**) 
Oth.  tech.(*-) 
Writers  etal.(*-) 
Bank  dff.  (**) 
Trade  uan.(*-) 
Clerical 


March  13,  1933 


Part  IV  Chapter  1 


(  I 


Page  IV. 1.23 

In  13  of  the  22  PT;4  Occupations  the  price  elasticity  is  found  to  decline 
between  the  ages  Of  53  and  55.     Thus,  tn  these  occupations  it  appears  that  the 
practitioner   is   able   to    increasingly  differentiate  his   service   from  the 
services  of  others.     Interestingly,   the  nOnPTM  occupations,   for  which  much 
higher  elasticities  are  derived  in  any  event,   almost  invariably  experience 
Increases  in  the  price  elasticity  of  demand  with  age,  at  least  beyoni  the  age 
Of  53. 

1 . 4      PROCOMPETITIVE  POLICY,  MONOPOLY  RENTS  AND  THE  SUPPLY  OP  PROFESSIONAL 
SERVICES 

Increasing  interest  has  recently  focused  On  public  policies  designed  to  foster 
competition  Ln  the  delivery  of  professional  services  as  a  mechanise  by  which 
to  reduce  the  prices  Of  these  services.     Thus,  for  example,  the  Federal  Trade 
Commission  has  constrained  the  power  of  professional  associations  to  limit  Or 
preclude  advertising  and  overt  price  competition,   while  Federal  initiatives 
such  as    encouragement   Of   prepaid   medical    plans  have   been   justified  as 
mechanisms  by  which  to  encourage  competition  between  providers  Of  health  care 
services.     A  frequent   objection  of  opponents  of  proposals   for  Increased 
competition  Is  that  the  supply  Of  professional  (especially  physician)  services 
will  be  reduced   if  prices  and  earnings  decline.     In  effect,  opponents  Of 
increased  competition  argue  that   effective  compensation  is  not  excessively 
high  when  the  level  Of  effort  Of  the  practitioner  is  taken  into  account,  that 
a  reduction  in  effective  compensation  will  reduce  the  average  practitioner's 
work  effort   and   supply  of  services,    and   therefore  that   either  levels  of 
service  will  decline  or  costly  augmentation  of  the  corps  of  practitioners  will 
be  required. 
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The  conclusion  Of  the  foregoing  analysis  (Chapters  2  of  Parts  II  ani  III) 
is    that    effective    compensation    in   many    professional    occupations  is 
substantially  greater  than  required  to   compensate  practitioners  for  their 
human  capital  investments  ani  for  their  ( admittedly  relatively  high)  levels  Of 
effort  (hours  of  work).     However,  even  if  the  average  practitioner  receives 
significant   economic   rents  for  his   inframarginai  hours  Of  work,   it  will 
nonetheless  be  true  that  his  work  effort  may  decline  if  the  compensation 
received  for  the  marginal  unit  Of  work  effort  (hour  Of  work)  declines.  Thus, 
a  procompetit ive  policy  might  result  in  a  reduction  in  service  supply  Of  the 
individual  practitioner. 

On  consi ieration,  however,  it  can  be  argued  that  a  procompetit ive  policy 
is  unlikeLy  to  reduce  either  the  individual  practitioner's  supply  Of  services 
or  the  aggregate  supply  Of  services  in  the  market.     Monopoly  rents  can  be 
commanded  only  if  the  entry  of  potential   suppliers  is  restricted.  Given 
restrictions  On  entry,   monopoly  rents  can  be  increased  by  constraining  the 
competition  between  those  few  admitted  to   practice,   i.e.,   by  reducing  the 
elasticities  of  demand  confronted  by  individual   practitioners.     To  reduce 
barriers    to   entry  while   leaving   in   place   restrictions   On  practitioner 
competition  might  well  result  in  reductions  in  levels  Of  service  Output  On  the 
part  of  individual  practitioners.     However,  if  entry  barriers  are  not  reduced, 
increased  competition  on  the  part  of  those  admitted   to  practice  can  Only 
result  in  an  increase  in  the  supply  Of  practitioner  services,     and  a  reduction 
(but  not  elimination)  of  monopoly  rent3.    Monopoly  rents  can  be  eliminated  and 
the  individual  practitioner's  work  effort  can  be  maintained  or  even  increased 
if   entry  barriers    are   eliminated    and    if,    simultaneously,  practitioner 
competition  is    sufficiently  increased. 
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Specif Lcally,  professional  practitioners  will  reduce  their  labor  supply 
Only   if  marginal    wage   rates   are   reduced.     However,    in   the  absence  of 
reductions  in  entry  barriers,   Increased  competition  will  have  the  effect  of 
raising  rather  than  lowering  marginal  wage  rates  because  the  elasticity  of 
demand  confronting  the  practitioner  will  have  increased.     Reductions  in  entry 
barriers  without  provision  for  increased  competition  may  conceivably  reduce 
marginal  wage  rates,  but  simultaneous  actions  to  facilitate  entry  and  enhance 
competition  may  simultaneously  reduce  or  eliminate  monopoly  rents  and  increase 
marginal  wage  rates,    wage  rates.     If  the  marginal  wage  rate  is  unchanged  or 
increases,  then  the  substitution  effect  will  lead  to  correspondingly  unchanged 
or   increased   labor   supply,    while  the   income  effect   Of  the  reduction  in 
monopoly  rents    (earnings)   will    serve   to    increase  labor   supply.     Thus,  a 
condition  for  a  nonnegative  change  In  labor  supply  in  the  face  of  increased 
competition  and  facilitated  entry  i3  that  the  narginal  wage  rate  not  decline. 

Essentially,    to    the   degree   to   which   it    is   effective   a  policy  Of 
facilitating  entry  and  enhancing  competition  will  alter  the  demand  function 
confronting  the  individual  praditiOner  (equation  II.  1.1  a)  from 
v 1 1 • 1  -  1a)        P  =  3  e 
to 

d.,a,   a-,  +  a5Xj 
(IV. 1.3)  P  =  dDQ  1    1e  0        2  d 

where        (3  <^  a    <  1' )  reflects  the  effects  of  increased  competition 

On  the  elasticity  Of  demand,  while  i~   (3  <         <  1')  reflects  a 

mult iplicati/e  shift   in  the   demand   function   (due  primarily  to   freedom  of 

entry) . - 


More  generally,  policy  changes  nay  impinge  on  any  of  the  coefficients  in  the 
demand   function.     However,   as  will  become  clear,    the  only  coefficient  Of 
relevance  for  present  purposes  is  the  elasticity  coefficient,   a^,  and 
i t3  policy-  induced  scalar,  d, 
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Denoting  earnings  ani  the  marginal  wage  after  the  change  i!n  demand  by  Y' 
ani  w'  respectively, 

(IV. 1.4)      w;  =  [bl!(l.+d1,a1)H",i  +  b2(,,+diai)]Y' 

If  the  monopoly  rents  previously  accruing  to  the  practitioner  are  to  be 
eliminated  by  the  reiuctlon  In  entry  barriers  ani  increase  in  competition, 
then  Y'  mu3t  be  equal  to  fY,   where  the  factor  f  Is  equal  to  one  minus  the 
ratio  Of  monopoly  rent3  to  the  expected  value  of  lifetime  earnings  prior  to 
the  implementation  of  the  new  policy. 

If  the  marginal  wage  rate  after  the  increase  In  competition  is  to  equal 
the  marginal  wage  rate  previously  confronted,  then 

(IV.  1.5)     'j+d^X^H-1'  +  b2)  fY  =  (li+a1)(b,H"1'  +  b?)  f 
or 

(IV.1.6)     d,   =  (v  +  &1   _  f)/(aif) 

Prior  to  the  change  in  demand,  the  price  elasticity  of  demand  i3 

(IV.  1.7)        Hgt p  =  -  I'/aj   ,  a1  _<  D 

After  the  change,  thi3  elasticity  becomes 

(IV.1.3)  n'fP  =  -  l/(d,a1)  ,  d,,ai   <  3 

Substituting  the  value  of  i    consistent  with  an  unchanged  marginal  wage 
rate  (equation  IV.1.6)  into  equation  IV. 1.8,   the  ex  post  elasticity  Of  ienand 
required  to  obtain  (a)   an  elimination  of  the  monopoly  rents  incorporated  in 
expected  lifetime  earnings  and  (b)  an  unchanged  marginal  wage  rate  Ls  derived: 
(IV.1.9)  T^fP  =  -  f/(H  +  ai  -  f) 

The  magnitude  Of  the   increase  in  competition  required   to  simultaneously 
eliminate  monopoly  rent3  and  maintain  levels  of  work  effort  Is  essentially 
measured  by  the  relationship  of  T\'   to      n .     Thus,   a  small  change  should  be 
achievable  without   radical   interventions   Into  market  functioning,   while  a 
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large    change    In   the    elasticity   df   demand    confronting    the  individual 
practitioner  nay  require  major  changes  In  market  structure. 

The  ax  post  price  elasticities  Of  demand  required  for  unchanged  marginal 
wage  rates  at  actual  hours  Of  work  are  presented  in  Table  IV. 1.3  for  physician 
specialties  and   in  Table  IV. 1.4  for  those  CPS  professional,   technical  ani 
managerial  occupations  for  which  the  hours-  adjusted  present  value  of  lifetime 
earnings  exceeds   the   PTM  mean  of  521  7.8  thousand.     In  the  case  of  the 
physician   specialties    two    alternative   sets   Of   these    critical    ex  post 
elasticities   (denoted    r\'    and    r\" ,    respectively)    are  derived.     The  first 
considers   a   situation   Ln  which  a   procompetitive   policy   ils  utilized  to 
eliminate  monopoly   rents   associated   with   specialty  practice   relative  to 
general  practice.     In  thl3  case  the  factor  f  is  defined  as  the  ratio  of  the 
hours-   adjusted   present   value  Of  general   practice  earnings  to   the  hours- 
adjusted  present  value  of  specialty  practice  earnings  (in  each  case  evaluating 
the  earnings  function  at  the  geometric  mean  across  physician  specialties  at 
each  age).     In  the  second,   the  factor  f  is  defined  as  the  ratio  Of  the  mean 
hours-   adjusted  present   value  of  lifetime  earnings  across   the   22  CPS  PTM 
occupations   to    the  hours-    adjusted   present   value  Of  physician  specialty 
lifetime  earnings  (evaluating  the  earnings  functions  at  the  geometric  mean  of 
hours  across  the  22  PTM  Occupations  at  each  age);   thus,  the  second  identifies 
the  critical  value  of  the  e_x  post  elasticity  required  to  reduce  the  present 
value  of  physician  earnings  to  the  mean  across  professional,   technical  and 
managerial  occupations.     For  the  eleven  CPS  PTM  Occupations  for  which  the 
hours-  adjusted  present  value  of  lifetime  earnings  exceeds  the  PTM  mean,  the 
factor  f  i3  defined  as  the  ratio  of  the  occupational  present  value  Of  lifetime 
earnings  to  the  mean  present  value  across  the  PTM  occupations.     The  critical 
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ex  post  demani  elasticities  are  again  derived  under  alternative  assumptions 
concerning  the  elasticity  of  output  with  respect  td  hours  between  3.5  and  1< . 0 
aad  for  the  ages  35,   50  and  55-     For  comparison  purposes  the  derived  ex  ante 
value  of  the  price  elasticity  Of  demand   (for  each  assumed  value  of  the 
elasticity  of  Output  with  respect  to  hours  at  each  age)  is  also  presented. 

A  perusal  of  Table  IV. 1.3  will  indicate  the  relatively  minor  increases  in 
price  elasticities  of  demand  required  if  specialty  earnings  are  to  be  reiucei 
to  levels  In  general  practice  without  inducing  a  decline  iin  the  marginal  wage 
rate.     As  above,   the  require!  changes  can  be  summarized  by  focusing  on  a  50 
year-  oil  physician  confronting  an  elasticity  of  output  with  respect  to  hours 
Of  0.75.     The  following  indicates  the  ex  post   required  elasticity  ani  the 
percentage  increase  in  the  elasticity  from  its  ex  ante  value,  considering 
reductions  in  earnings  to  both  general   practice  ani  PTM  occupational  mean 
levels : 
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Table  IV.  1.  3 

Derived  and  Required  Price  Elasticities  of  Demand 
for  Physician  Services 
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The  substantive  import  of  the  foregoing  i3  that  monopoly  rents  accruing  to 
specialists  (relative  to  general  practitioners)  could  be  eliminated  (and,  as  a 
result,  specialist  fees  and  earnings  could  be  reduced  by  1  -  f,  i.e.,  by  up  to 
25  percent   in  the  case  of  the  high-  monopoly-   rent  specialties)  without 
incurring  reductions  in  specialist  work  effort  j_f,   as  a  result  of  increased 
competition,    price   elasticities   Of   demand    confronting   specialists  were 
increase!  by  at  most  10  percent.     To  eliminate  monopoly  rent3  of  physicians 
(by  comparison  to  mean  PT4  earnings),  ani  hence  to  reduce  fees  and  earnings  by 
rougly  50  percent  or  more,  would  not  result  in  reductions  in  marginal  wage 
rates  if  price  elasticities  Of  demand   rose  by  at  most  50  percent  in  all 
specialties  Other  than  gastroenterology  ani  psychiatry,  for  which  300  to  1-00 
percent  increases  in  price  elasticities  would  be  required.     Thus,  Ln  general, 
i't  would   not  be  necessary  to   engineer  a  "perfectly  competitive"   market  in 
order  to  reduce  physician  fees  dramatically  without  incurring  the  cost3  Of 
significant  reductions  in  physician  work  effort. 

That  the  same  general  conclusions  can  be  reached  with  reference  to  the 
other    relatively   high    earning    professional,    technical    and  managerial 
occupations  13  clearly  indicated  by  the  following  summary: 


f  r\        %  change 


.\ccountant3  0.99  9«53  5.4^ 

Architects  (*)  0.95  3.33  27-4 

Engineers  0.93  1.32  21.5 

Lawyers  0.35  1.73  HI .  1 

LLbrar.,  soc.  sc(**)  0.91  12.51  71'. 4 

flath.  specialists  0.95  0.92  -0.3 

HLth.  professionals  0.69  0.71  -3.1 

Pny3icians  0.71'  3.09  51.1 

Bank  officers  0.90  3-77  23.7 

Hlth.Sei.  admin.  0.97  2.03  3.0 

Oth.  man. /admin.  0.91  1-43  2.7 


*:   .QfH  =  D.375  **:   .QfH  =  1.0 
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Derived  and  required  Price  Elasticities  of  Demand  for  Occupational  Services 


ACCOUNT 


AGE  " 

35 

50 

65 

eta(y.h)  - 

0. 

727 

0. 

667 

0. 

623 

RHO  - 

0.994 

0. 994 

0.994 

ETA 

ETA' 

ETA 

ETA ' 

ETA 

ETA' 

ETA(Q.H) 

0.500 

-2.203 

-2.158 

-2.994 

-2.9K9 

-4.065 

-3.937 

0.625 

-6.127 

-5.859 

-K4. 88ti 

-13.  503 

3V2.504 

-311.776 

0.750 

32.609 

40.923 

9. 036 

9.528 

5.906 

6.098 

0.875 

5.9H2 

6.105 

4.207 

4.295 

3.472 

3.528 

11.000 

3.663 

3-727 

3.003 

3.042 

2.653 

2.6811 

ARCHITEC 


AGE  - 

35 

50 

65 

ETA(Y.H)  - 

1i. 

264 

0. 

742 

-0.394 

RHO  - 

0.963 

0.963 

0.963 

ETA 

ETA' 

ETA 

ETA' 

ETA 

ETA' 

ETA(Q.H) 

0.  500 

-0.654 

-0.61.5 

-2.066 

-H.848 

0.559 

0.550 

0.625 

-0.973 

-0.909 

-5-342 

-4.292 

0.6H3 

0.604 

0.750 

-11.459 

-K.333 

93.750 

-36.  378 

0.656 

0.647 

0.875 

-2.249 

-V. 999 

6.579 

3.383 

0.690 

0.  681i 

1.000 

-3.788 

-3.197 

3.876 

4.360 

0.7117 

0.7H0 

ENGINEER 


AGE  - 

35 

50 

65 

ETA(Y,H)  - 

0. 

556 

0. 

534 

0. 

709 

RHO  - 

0.  926 

0.926 

0.926 

ETA 

ETA' 

ETA 

ETA' 

ETA 

ETA' 

ETA(Q.H) 

0.500 

-8.929 

-4.992 

-114.706 

-6.543 

-2.392 

-11.885 

0.625 

9.058 

25-165 

6.868 

U2.864 

-7.440 

-4.454 

0.750 

3.866 

5.C05 

3.472 

4.321 

1 8. 293 

-48.  967 

0.875 

2.743 

3-184 

2.566 

2.930 

5.271i 

7.977 

H.000 

2.252 

2.501 

2.146 

2.361. 

3-436 

4.261. 

LAWYERS 

AGE  -  35  50  65 

ETA(Y.H)  -  0.667  0.282  0.384 


RHO  - 

0.857 

0.857 

0.857 

ETA 

ETA' 

ETA 

ETA' 

ETA 

ETA' 

ETA(Q.H) 

0.500 

-2.994 

-V.799 

2.294 

2.922 

4.310 

9-583 

0.625 

-114. 88U 

-4.089 

11.822 

2.111 

2.593 

3-528 

0.750 

9.036 

-26.920 

t.603 

1i.781l 

2.049 

2.482 

0.875 

4.207 

9.008 

1t.476 

11.602 

1..782 

2.048 

K000 

3.003 

4.502 

1-.393 

1.490 

1.623 

1.8*1 

■ 
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LIBSOCSC 


AGE  - 

35 

50 

65 

ETA(Y,H)  - 

1i. 

456 

0. 

863 

-0.422 

RHO  " 

0.938 

0.938 

0.938 

ETA 

ETA ' 

ETA 

ETA* 

ETA 

ETA* 

ETA(Q.H) 

0.500 

-0.523 

-0.475 

-11.377 

-11.190 

0.542 

0.526 

0.625 

-0.752 

-0.674 

-2.626 

-2.118 

0.597 

0.581) 

0.750 

-1.062 

-0.935 

-6. 637 

-4.41-0 

0.640 

0.625 

0.875 

-11.506 

-11.292 

72.9117 

-19.419 

0.675 

0.660 

1.000 

-2.193 

-1.811 

7.299 

1(2.509 

0.703 

0.690 

MATHS PEC 

AGE  -  35  50  65 


ETA(Y.H)  - 

0. 

427 

-0.066 

-0.219 

RHO  - 

0.956 

0.956 

0.956 

ETA 

ETA' 

ETA 

ETA' 

ETA 

ETA* 

ETA(Q,H) 

0.500 

6.849 

9.399 

0.883 

0.879 

0.695 

0.686 

0.625 

3.157 

3-507 

0.904 

0.900 

0.741 

0.732 

0.750 

2.322 

2.474 

0.91*9 

0.916 

0.774 

0.766 

0.875 

1.953 

2.043 

0.930 

0.927 

0.800 

0.792 

1.000 

1-745 

1i.  808 

0.938 

0.935 

0.820 

0.814 

HLTHPROF 

AGE  -  35  50  65 

ETA(Y.H)  -  0.164  -0.179  0.013 


RHO  - 

0.685 

0.685 

0.685 

ETA 

ETA* 

ETA 

ETA' 

ETA 

ETA' 

ETA(Q.H) 

0.500 

1.488 

1.918 

0.736 

0.657 

1.027 

1.039 

0.625 

1.356 

1.621 

0.777 

0.705 

1.021 

1.031 

0.750 

1.280 

1.469 

0.807 

0.742 

1.018 

1.026 

0.875 

1.231 

1.377 

0.830 

0.770 

1.015 

1.022 

li.OOO 

1.196 

1.315 

0.848 

0.793 

1.013 

1.019 

PHYSIC  IA 


AGE  - 

35 

50 

65 

ETA(Y.H)  - 

-0. 

093 

0. 

359 

0. 

115 

RHO  - 

0.707 

0.707 

0.707 

ETA 

ETA' 

ETA 

ETA' 

ETA 

ETA' 

ETA(Q.H) 

0.500 

0.843 

0.792 

3.546 

-66. 562 

1.299 

1.482 

0.625 

0.870 

0.826 

2.350 

5-320 

1.225 

1.352 

0.750 

0.890 

0. 851 

1.918 

3.093 

1. 181 

1.277 

0.875 

0.904 

0.869 

1.696 

2.381 

1.151 

1.228 

1.000 

0.915 

0.884 

1.560 

2.031 

1.130 

1.194 

(1 
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BANK  OFF 


AGE  - 

35 

50 

65 

ETA(Y.H)  - 

0. 

61(4 

0. 

494 

0.079 

RHO  - 

0.896 

0.896 

0.896 

ETA 

ETA 1 

ETA 

ETA ' 

ETA 

ETA' 

ETA(Q,H) 

0.500 

-4.386 

-2.702 

83.334 

-9.774 

1i.188 

H.214 

0.625 

56.818 

-HO. 409 

4.77H 

8.  464 

It.  145 

H.164 

0.750 

5. 515 

11.546 

2.930 

3.772 

1i.11.8 

1.133 

0.875 

3.352 

4.606 

2.297 

2.702 

1.099 

H.  112 

1.000 

2.59H 

3.175 

1.976 

2.228 

1.086 

1.097 

HLTHEDAD 


AGE  - 

35 

50 

65 

ETA(Y,H)  - 

0. 

460 

0. 

378 

0. 

453 

RHO  - 

0.972 

0.972 

0.972 

ETA 

ETA' 

ETA 

ETA* 

ETA 

ETA' 

ETA(Q.H) 

0.500 

1.2.500 

1.8.  584 

4.098 

4.495 

HO. 638 

1i4. 661' 

0.625 

3.788 

4.114 

2.530 

2.646 

3.634 

3.928 

0.750 

2.586 

2.709 

2.01t6 

2.076 

2.525 

2.640 

0.875 

2. 108 

2.177 

11. 76  It 

1.800 

2.073 

2.139 

11.000 

1i.852 

1u898 

11.608 

1.636 

11.828 

1.872 

MAN  ADM  I 
AGE  - 


35 


50 


65 


ETA(Y.H)  - 

0. 

402 

0. 

228 

0. 

246 

RHO  - 

0.942 

0.942 

0.942 

ETA 

ETA' 

ETA 

ETA' 

ETA 

ETA' 

ETA(Q.H) 

0.500 

5.102 

6.824 

1.838 

1.938 

1.969 

2.093 

0.625 

2.803 

3.152 

1.574 

1.632 

1.649 

1.718 

0.750 

2.155 

2.320 

1.437 

1.476 

1.488 

1.534 

0.875 

H.850 

1.952 

1.352 

1.382 

1.391 

1.425 

I'.OOO 

1.672 

1.744 

1.295 

1.319 

1.326 

1.353 

ft 
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Thaa,   service-  price  and  earnings  reductions  could  be  achieved  without  any 
reduction  in  practitioner  hours  of  work  if  elasticities  were  increased,  with 
the  required  increases  never  exceeding  75  percent. 

In   sun-nary,    the  benefits  Of  a   proconpetitive  policy  stance  can  be 
expected  to  be  substantial.     Even  in  the  absence  of  significant  reductions  in 
entry  barriers,   increased  competition  would  substantially  increase  marginal 
wage  rates  and   reduce  prices  and  monopoly  rents.     With  freedom  of  entry 
monopoly  rents  could  be  eliminated  and  the  work  effort  of  incumbents  could  be 
increased   through  relatively  modest   increases  in  the  elasticities  Of  demand 
confronting  the  practitioner. 
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Chapter  2 

OCCUPATIONALLY  OPTIMAL  LEVELS  OP  SCHOOLING 

2.1      DERIVATION  OP  OCCUPATION ALLY  OPTIMAL  LEVELS  OP  SCHOOLING 

In  the  previdus  chapter  interdccupatidnal  differences  in  lifetime  earnings  and 
implied  returns   to  dccupatidnal  chdice  were  examine}.     Fdr  purpdses  df  that 
exercise   the   modal    level   df  schddling    exhibited  by   incumbents   in  each 
dccupatidn  was  stipulated.     Thus,  the  estimated  returns  td  dccupatidnal  chdice 
are  thdse  which  wduld  be  expected  td  be  dbtained  by  an  individual  selecting 
the   dccupatidn    and    cdmpleting    the   mddal    level   df   schddling    fdr  the 
dccupatidn. ' 

This    chapter   examines    the   cdnssquences    fdr   the    present   value  df 
dccupatidnal  lifetime  earnings  (net  df  schddling  cdsts)  df  variatidns  in  the 
level  df  schddling,  deriving  an  estimate  df  the  dptimal  level  df  schddling  fdr 
each  dccupatidn.     In  dne  sense  this   is  a  straight-  fdrward   exercise.  The 
estimated    earnings    functidns   can   be   evaluated    at    any   assume!    level  df 
schddling.     In  cdnjunctidn  with   the  stipulated   levels  df  schddling  cdst 
utilized  in  the  previdus  chapter,  the  net  present  values  df  lifetime  earnings 
at  all  relevant  schddling  levels  can  then  be  derived.     Igndring  ndnpecuniary 


\lthdugh  levels  df  schddling  did  change  dver  the  peridd  V 957  td  1977,  mdst 
df  the  dbserved   change  can  be  accdunted   fdr  by  the  interdccupatidnal 
distributidn    df    empldyment,     with    relatively    little    increase  Ln 
intradccupat idnal  schddling  distributidns.     Thus,   fdr  example,  cdntrdlling 
fdr  dccupatidn,  mddal  levels  df  schddling  did  ndt  increase  dver  this  peridd. 
Fdr  a  related  discussidn  df  changes  in  levels  df  schddling,   examining  the 
intra-  and  inter-  industry  cdmpdsitidn  df  changes  in  schddling  levels  dver 
the  peridd  192  9  td  1'959,  see  Dresch  (1'975  ani  1' 977 ) . 
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benefits  an!  cost3  Of  schooling  ani  of  employment,  that  level  of  schooling  at 
which  the  net  present  value  of  lifetime  earnings  is  highest  will  represent  the 
optimal   level   of  schooling  for  the  occupation.     Several   complexities  ani 
ambiguities,  however,  must  be  confrontei. 

Most  seriously,    in  many  Of  the  professional,    technical   ani  managerial 
(PTM)  occupations  relatively  little  variation  in  levels  of  schooling  complete! 
is  Observed.     The  most  extreme  instance  of  thi3  is  provided  by  physicians, 
vritually  all  of  whon  must  be  classified  as  having  completed  It 3  or  more  years 
Of  schooling.     >ilhile  the  analysis  Of  schooling-  earnings  relationships  is  not 
precluiei   for  any  occupation  Other  than  medicine,   in  several  Others  Only 
slight  variation  in  schooling  is  observed.     Thus,   Ln  1977  fewer  than  five 
percent  of  lawyers  had  complete!  less  than  15  years  Of  schooling,  and  in  only 
seven  PTM  Occupations  (engineering   and  science   technicians,   clergy,  health 
technicians,  writers  e_t_  al_. ,  public  administrators,  trade  managers,  and  other 
managers  ani  administrators)  had  at  least  five  percent  Of  incumbents  completed 
fewer  than  12  years  Of  schooling.     Of  the  eight  nOnPTtf  Occupations,  two  (sales 
and  clerical)   have  fewer   than  five  percent  with  less  than  eight  years  Of 
schooling.     In  none  of  the  nonPT^  occupations  had  at  least  five  percent  Of 
incumbents  coupletei  13  or  more  years  of  schooling,  ani  in  three  (nontransport 
operatives,  transport  operatives  and  nonfarm  laborers)  fewer  than  five  percent 
had  complete!  16  or  more  years  Of  schooling. 

The  problet  of  limitel  variation  in  Observe!  levels  of  schooling  is  Only 
compounie!  by  the  Current  Population  Survey  truncation  of  schooling  levels  at 
13  or  more  years.     While  significant  variation  i'n  levels  Of  schooling  above  13 
years  is  probably  exhibited  by  lawyers,  librarians  and  social  scientists,  life 
an!    physical    scientists,    health    professionals    Other    than  physicians, 
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physicians,  clergy,  college  faculty  and  health  and  education  administrators, 
thi3  variation  'and  its  implications  for  earnings)  cannot  be  Identified  using 
the  CP3. 

Within  the  limitations  imposed  by  the  truncation  Of  the  schooling 
variable  and  by  the  inadvisabili ty  Of  extrapolating  above  or  below  Observed 
levels  Of  schooling,  however,  the  estimated  earnings  functions  provide  the 
basis  for  a  very  rich  analysis  Of  earnings-  schooling  relationships.  Thu3, 
schooling  is  incorporated  in  an  extremely  nonlinear  form,  permitting 
"credentiall  ing"  effects  at  eight,  twelve,  sixteen  and  1'3  or  more  years  Of 
schooling  ani  differences  in  the  return  to  an  additional  year  of  schooling 
across  these  ranges. 

It  should  be  noted,  however,  that  this  analysis  can  provide  evidence  on 
returns  to  schooling  and  on  optimal  levels  of  schooling  only  for  occupational 
incumbents.     Specifically,   any  effect  of  schooling  On  the  probability  Of  in 
fact  Obtaining  employment  in  any  occupation  is  lost  entirely  in  thi3  analysis, 
which  can  examine  only  returns  to   schooling  conditional  on  having  obtained 
employment  in  an  occupation.     If  the  labor  market  were  not  subject  to  external 
constraints,    i.e.,    ware   freely  competitive,    this   qualification   would  be 
unnecessary,    3ince   an   iniividual   with   any  level   Of  schooling   could,  in 
principle,   freely  enter  any  occupation;   the  failure  to  observe  persons  with 
any  level  Of  schooling   in  any  occupation  would   simply   indicate   that  the 
unob3er/ed  level  of  schooling  was  seriously  nonoptimal  for  that  occupation, 
i.e.,   that  earnings  at  the  unobserved  level  of  schooling  would  be  lower  than 
earnings  at  the  observed  levels.     Clearly,  however,   the  labor  market  in  the 
United  States  is  not  freely  competitive  but  is  subject  to  a  plethora  Of  legal 
or  legally-  sanctioned  constraints,  e.g.,  occupational  licensure  regulations. 


March  13,  1935 


Part  IV  Chapter  2 


Page  IV. 2. 4 

Moreover,    these   constraints  commonly  take   the  fart  of  externally  Lmp03ei 
schooling  requirements,  although  schooling  itself  nay  have  little  relationship 
to  occupational  performance.     In  this  context,  to  fail  to  observe  persons  with 
any  given  level  Of  schooling  among  an  occupation' 3  incumbents  need  not  imply 
that   the  unobservei  level  Of  schooling  would  be  nonOptimai  in  a  free  labor 
market  but  may  3imply  indicate  that  persons  with  that  level  Of  schooling  are 
systematically  exclude!  from  the  occupation.     Similarly,  to  determine  that  one 
level  of  schooling  is  optimal  for  a  wouli-  be  entrant  to  an  occupation  may  be 
seriously  misleading  if  the  probability  of  Obtaining  entry  would  be  severely 
reducel  if  the  otherwise  "optimal"  level  of  schooling  were  obtained. 

The  general   implication  of  the  foregoing  is  that  the  optimal   levels  Of 
schooling  derive!  in  the  following  analysis  are  lilcely  to  be  biased  upward  by 
comparison  to  the  levels  which  wouli  be  optimal  in  a  freely  competitive  labor 
market.     Simultaneously,   however,    these  "optimal"    levels  Of  schooling  are 
prcbably  biasei  downward  in  the  context  of  the  constrained,  highly  regulated 
market  which  actually  exist3.     Differently  state!,   the  ierivei  optima  can  be 
consiierei  upper  bounds  On  the  true  social  optima  but  lower  bounds  On  the  true 
private  optima.     The  derive!,   social  an!  private  Optima  would  be  identical 
only  In  the  absence  of  the  constraints  on  occupational  choice  and  entry  which 
in  reality  are  confrontei  in  the  labor  market. 

2.2      SCHOOLING  AND  THE  NET  PRESENT  YALUE  OF  LIFETIME  EABNIN3S 

A 3   the   fir3t  3tep  In  the  ierlvation  of  the  optimal  level  Of  schooling  by 
Occupation,    Tables    IV.2.1  (11)   through  IV. 2.1  (3)    present   estimates  Of  the 
present  value  of  expectei  lifetime  earnings  net  Of  schooling  costs  for  the 
years  1957,    1972  an!  I!977,   respectively,  varying  the  level  Of  schooling  in 
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each  occupation  between  seven  and  23  years.     To  control   for  variations  in 
hours  Of  work  across  Occupations,  the  evaluations  Of  the  earnings  functions 
utilize  the  geometric  mean  of  hours  at  each  age  for  the  22  professional, 
technical  ani  managerial  Occupations  in  1977,   as  derived  in  the  preceeding 
chapter.     Because  the  geometric  mean  of  hours  was  derived  Only  for  ages  19  and 
over,  it  i3  assumed  that  hours  Of  work  between  the  age3  of  14  and  1'S  (ages  at 
which  persons  with  between  seven  and  M1  years  Of  schooling  would  work)  equal 
hours  of  19  year  olds  (the  age  at  which  a  high  school  graduate  would  enter  the 
labor  force).     For  coupari30n  purposes,   Tables  IV.2.2(V)  through  IV. 2. 2(5) 
provide  parallel  estimates  utilizing  actually  predicted  hours  Of  work  at  each 
age  in  each  Occupation.     As  noted,   schooling  cost  assumptions,  by  level  of 
schooling,  are  as  developed  in  the  previous  chapter.     For  levels  of  schooling 
below  the  college  level,  out-  of-  pocket  costs  of  schooling  are  assumed  1o  be 
zero . 

The  evidence  of  these  tables  i3  summarized  in  Tables  IV .2-3(1')  through 
IV. 2. 3(5),  which  present  various  estimates  Of  the  Optimal  level  Of  schooling, 
and  the  associated  level  of  net  lifetime  earnings,  for  each  occupation  in  each 
of  the  three  respective  years.     These  tables  also  indicate  the  modal  level  Of 
schooling  and  the  associated  level  Of  net  lifetime  earnings,  as  derived  in  the 
previous   chapter.      Three   alternative   estimates  of   the  optimal    level  Of 
schooling  are  presented   in  these  tables.     The  alternatives  differ  in  the 
assumed  lower  bound  on  the  optimal  level  Of  schooling:  seven,  10  and  M  years, 
respectively.     The  lower  bound  is  imposed  to  permit  identification  of  optima 
which  are  not  below  the  observed  range  Of  schooling  in  an  occupation.  Thu3, 
the  "appropriate"  lower  bound  is  occupation-  specific,  as  will  be  discussed. 
In  any  case  in  which  the  optimum  i3  found  to  be  13  or  more  years  Of  schooling, 
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TABLE  IV. 2.1 

Net  Present  VaLue  of  Expectei  Lifetime  Earnings  by  Years  of  Schddl,  Gedmet 

Mean  Hdurs 


(1)  H  967 
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Table  IV. 2.1,  continued 
(2)  1'972 
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Table  IV. 2.1,  conclude! 
(3)  1'977 
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the  reported  earnings  assume  preciseLy  13  years,   although  this  say  leni  an 
upward  bias  to  the  estimate  of  the  associated  net  present  value  of  lifetime 
earnings  (understating  schooling  cOst3  and  overstating  years  Of  earnings  in 
those  cases  In  which  the  optimum  level  of  schooling  is  greater  than  13  years). 

The  dependence  of  the  estimated  schooling  optima  On  the  assumed  lower 
bound  of  schooling   is   clearly  revealed   by  these   tables.     However,  the 
dependence  13  seemingly  paradoxical,  in  that  the  lower  the  bound,  the  higher 
the  proportion  Of  occupations  for  which  the  estimated  optimum  is  equal  to  the 
lower   bounl.      Differently  3tated,    as   the    lower  bound    is    increased  the 
estimated  optimum  increases  even  more.     Thus,  consider  the  proportions  of  the 
PT,JI  occupations  for  which  the  derived  optimum  is  equal  to  the  lower  bound 
(ignoring  physicians  in  1977  because  of  the  absence  of  variance  in  schooling): 

Lawer  bound:  7  years         13  years         14  years 

1957  59%  2\i  6% 

1  972  86  50  9 

li  977  57  41  14 

Tnat    thi3    seemingly    paradoxical    result    is    primarily    the    effect  of 
extrapolating  below  the  obser/ed   range  of  schooling  is   indicated  by  the 
comparison  of  the  PTM  and  nOnPTM  Optima  when  seven  years  Of  schooling  are 
imposed  as  the  lower  bound.     In  contrast  to  the  PT^!  Occupations,  for  which  in 
excess  of  one  half  and  as  many  as  35  percent  are  found  to  have  an  "optimum"  of 
seven  years,    this   i3   true  of  only  two  of  the     eight  nonPTM  Occupations 
(clerical  in  all  years  and  sales  In  1957  and  I1 972 ) . 

VThlle  the  dominant  explanation  for  the  rise  of  the  optimum  above  the 
floor  when  the  floor  13  Increased  may  be  provided  by  extrapolation  below  the 
Observed  range  Of  schooling,  in  some  cases  there  may  be  a  substantively  valid 
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TABLE  IV. 2. 2 

Set  Present  ViLue  of  Expected  Lifetime  Earnings  by  Years  Of  School,  Predicted 

Occupational  Hours 
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Table  IV. 2. 2,  continue! 
(2)  H972 
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explanation.     Specifically,  as  higher  schooling  levels  are  mandated,  It  -nay  be 
rational   to  obtain  schooling  even  above  the  mandated  level,   while  lesser 
levels  Of  schooling  would  have  been  optimal  in  the  absence  of  a  maniatei 
level.     Thus,  for  example,   In  1977  the  optimum  for  the  service  occupation  was 
eight  years  when  the  floor  was  set  at  seven  years;  but,  when  the  floor  wa3 
raise!  to  I'D  years,   the  optimum  increased  to  US  years.     Similar  phenomena  are 
observed  in  the  clerical  occupation  in  which  increases  in  the  floor  fron  seven 
to  ten  ani  frou  ten  to  14  years  leal  to  Increases  In  the  optimum  from  seven  to 
H2  ani  further  to  VS  years.     In  effect,  Once  schooling  is  forced  to  rise  to 
ten  or  14  years,   it  becomes  optinal  to  obtain  12  or  1iS  years,  notwithstanding 
the  fact  that  3even  'or  fewer)  years  Of  schooling  were  optimal  as  long  as  the 
minimum  wa3  less  than  13  years.     Correspondingly  real,   as  Opposed  to  purely 
statistical,  explanations  probably  underlie  the  Observed  rise  of  the  optimum 
(in  1977)  frou  I'D  to  13  plus  years  for  miscellaneous  technicians  and  from  12 
to  17  years  for  writers,  arti3t3  and  entertainers  as  the  floor  Is  raised  frou 
ID  to  H \  years . 

Thl3  finding,   that  the  optimum  rise3  above  the  floor  as  the  floor  lt3elf 
13  ral3ed,  ha3  significance  on  two  counts.     First,  it  is  often  argued  that, 
when  observed  levels  Of  schooling  are  above  mandatory  levels,  the  existence  Of 
minimum  mandatory  levels  can  be  assuned  to  have  little  real  Impact.     In  fact, 
the  imposition  of  the  minimum  may  have  had  a  pronounced  effect:     The  optlmun 
In  the  absence  of  a  mandatory  minimum  may  well  have  been  substantially  below 
the  mandatory  minimum,    and  Only   as   a  result   of  the  nonlinearity   In  the 
schooling  earnings   relationship  did   the   above-   the-  minimum   ] evel  become 
optimal  when  the  minimuu  was  Imposed. 
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Secondly,   the  discrete  increases  in  the  optima  nay  hava  significance  in 
situations  of  labor  market   disequilibrium.     Thus,   consider  an  individual 
planning  to  enter  occupation  "a",  for  which  the  Optimal  level  of  schooling  is, 
e.g.,    H  years.     On  completion  of  H  years  Of  schooling  he  finds  that  the 
occupation  "a"  market  is  seriously  depressed  and  opts  to  enter  Occupation  "b" 
instead.     Now,   If  he  had  planned  to  enter  occupation  "b"  from  the  Outset,  the 
occupation  "b"  schooling  optimum  might  have  been,  e.g.,  ten  years,  but,  Once 
having  al ready  compl eted  1'  X  years  of  school ing  (a3  a  result  of  the  initial 
intention   to   enter  occupation  "a"),    the  Optimal   level  Of  schooling  for 
occupation   "b"  may  be,    e.g.,    15  years.     In   this   state  Of  labor  market 
imbalance,  then,  we  may  Observe  that  many  enterants  into  occupation  "b"  have 
16  years  Of  schooling.     However,   the  true  optimum  for  occupation  "b"  remains 
ten  years.    With  the  restoration  of  labor  market  equilibrium,  persons  with  ten 
years  Of  schooling  again  predominate  among  entrants  into  occupation  "b",  while 
entrants  into  occupation  "a"  have  14  years.     Thus,  paradoxically,  a  depressed 
market  for  relatively  highly-  educated  labor  (occupation  "a")   may,  in  the 
short  run,  lead  to  increases  in  the  demand  for  schooling,  while  restoration  of 
equilibrium  may  lead  to   a  decline  in  the  demand  for  schooling.     This  nay 
provide  a  partial  explanation  for  the  failure  of  enrollment  rates  in  higher 
education  to  decline  (or  to  decline  more  than  they  did)   in  the  face  of  a 
weakening  labor  market  over  the  last  decade.     Once  a  substantial  part  Of  the 
cost  of  education  became  a  "sunk  cost,"   it  became  rational  to  obtain  even 
higher  levels  Of  schooling  for  entry  into  Occupations  for  which  lower  levels 
Of  schooling  would  have  been  chosen  had  ultimate  Occupational  destinations 
been  correctly  anticipated  at  the  outset  but  for  which  even  higher  levels  Of 
schooling  are  optimal  Once  initial  schooling  investments  have  been  made. 
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With  reference  to   the  first  Of  the  above  points,   it  is  difficult  to 
determine  to  what  degree  occupational  licensure  .requirements  have  affected 
levels  Of  schooling  in  the  PTM  occupations.     It  does  seem  relatively  clear, 
however,    that    miscellaneous    technicians   may   be    induced    to    invest  in 
substantially  higher  levels  of  schooling  than  would  Otherwise  be  considered 
optimal  as  a  result  Of  only  relatively  modest  schooling  requirements.  With 
reference   to   the  nOnPTM  occupations   it   has  been  argued   that   a  minimum 
mandatory  schooling  age  of  16  (implying  ten  years  Of  schooling)  has  relatively 
little  impact  in  1977  because,  given  the  minimum  of  ten,  the  optimum  level  of 
schooling  would   exceed  ten  years  in  all  but  One  Of  the  eight  Occupations 
(transport  Operatives).     In  reality,  however,  the  ten  year  minimum  exceeds  the 
seven-  year-   floor  optimum  of  seven  or  eight  years   in  three  occupations 
(clerical,   transport  operatives  ani  service).     Thus,   the  perverse  impact  of 
the  minimum  is  substantially  greater  than  might  suparicially  be  thought.  A 
three  year  increase  in  the  "minimum"  (from  seven  to  ten  years)   results  in  a 
five  year  increase  in  the  optimum  for  clerical  workers,  a  two  year  increase  in 
the  optimum  for   transport  operatives,   and   an  eight  year   increase  in  the 
optimum  for  service  workers.     In  1957   the  impact  of  mandatory  schooling 
through  age  15  was  even  nore  perverse  but  disguised:   In  seven  Of  the  eight 
nonPT'4  occupations  (the  exception  being  farm  laborers)  imposition  of  mandatory 
schooling  increased  the  optimum  from  an  initial  value  below  ten,  but  in  Only 
one  (crafts)  was  the  constrained  optimum  exactly  ten  years;  in  the  other  six 
the  new  optimum  would  have  been  12  or  1l6  years,  or  four  to  nine  years  higher 
than  the  unconstrained  optimum.     In  short,  it  seems  clear  that  the  modal  level 
Of  schooling  observed   in  the  nonPTM  occupations  reflects  not   the  lack  Of 
impact  of  minimum  mandatory  schooling  laws  but  rather  their  magnified  impact; 
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once  forced  to  atteni  school  for  ten  years,  the  optical  level  Of  schooling 
exceeds  ten  years,  but  the  payoff  to  the  years  beyond  ten  does  not  compensate 
for  the  loss  Occa3sioned  by  the  Imposition  Of  the  requirement  Of  ten  years  Of 
schooling  when  the  unconstrainted  (or,  at  least,  less  constrained)  Optimum  was 
substantially  less  than  ten  years. 

2.3      CHAN3ES  IN  OPTIMAL  SCH00LIH3  LEVELS ,  1967  TO  1'977 

In  the  remainder  of  this  discussion  optimal  schooling  levels  in  the 
professional,  technical  and  managerial  occupations  will  be  defined  a3  those 
obtained  when  a  floor  of  H  years  of  schooling  is  assumed,  while  a  floor  of 
seven  years  will.be  assumed  for  the  nonPM  occupations.  It  should  be  kept  in 
mind,  however,  that  thi3  may  lend  an  upward  bias  to  the  PTM  Optima  and  that 
the  effect  of  mandatory  schooling  law3  may  imply  constrained  private  optima 
higher  than  those  Indicated  for  the  nonPTM  occupations. 

Over  the  full  decade  1957  to  I1 977  optimal  schooling  levels  rose  in  eight 
PM  Occupations  and  declined  in  eight  Others.  However,  declines  predominated 
in  the  1 957  to  1972  subperiod,  while  Increases  predominated  between  1972  and 
1977,  as  the  following  indicates: 
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1957 

-1972 

!  H972 

-V977 

!  1*967 

-H972 

DECLINES 

Engineering 

US*  to 

1'7 

Accounting 

1'8+  to 

1'7 

Accounting 

11 8+  to 

H7 

LLfe/phy3  so. 

13+ 

17 

Architects 

13+ 

1>6 

Architects 

18+ 

16 

Clergy 

15 

H4 

Computer  sp. 

18+ 

1'7 

Computer  sp. 

18+ 

1i  7 

Hlth.  tech. 

18+ 

14 

Eng/sc  tech. 

17 

1i  4 

Ltfe/phys  sc. 

18+ 

1'  T 

Oth.  tech. 

18+ 

VI 

Teachers 

17 

H4 

Clergy 

15 

H 

College  fac. 

18+ 

VS 

Hlth.  tech. 

18+ 

14 

Teachers 

1 8+ 

VI 

Teachers 

1  8+ 

1'4 

Trade  manag. 

18+ 

1i6 

Trade  manag. 

18+ 

1i6 

INCREASES 

Lawyers 

16  to 

113+ 

Engineers 

17  to 

H8+ 

Lawyers 

16  to 

118+ 

Lib.soc.  sc. 

17 

13+ 

Math.  spec. 

16 

I1 3+ 

Li'b,soc.  sc. 

17 

118+ 

Eng/sc  tech. 

14 

17 

Hlth.  tech. 

1  4 

1  7 

Math.  spec. 

16 

118+ 

Hlth.  prof. 

16 

H  3+ 

Oth.  tech. 

17 

1'3+ 

Hlth.  prof. 

16 

118+ 

College  fac. 

16 

18+ 

Writers  et  al. 

16 

1>7 

Writers  et  al. 

15 

1<7 

Pub.  admin. 

17 

118+ 

Pub.  admin. 

17 

1"8+ 

Bank  Officers 

17 

1i3+ 

Bank  Officers 

17 

H  8+ 

Oth.  nan/ad. 

16 

I1 7 

Oth.  man/ad. 

16 

H7 

Thus,  Over  the  ten  years  Optimal  schooling  levels  declined  by  at  least  two 
years  ani  by  as  much  as  four  years  in  four  PTM  Occupations  (architects,  health 
technicians,  teachers  and  trade  managers),  while  the  optimum  increased  by  at 
least  two  years  in  three  PTM  occupations  (lawyers,  mathematical  specialists 
ani   health   professionals  Other   than   physicians).     Finally,    in   four  PTM 
Occupations    (engineers,    health   technicians,    miscellaneous   technicians  ani 
college  faculty)   declines  between  1967  and  1'972  were  largely  Or  entirely 
Offset   by  increases  between  1972   ani  Tl977 ,   while  Ln  one  (engineering  and 
science  technicians)  an  increase  In  the  earlier  period  was  Offset  by  a  deline 
Ln  the  later  period. 

If  increases  In  Optimal  schooling  levels  in  sdme  PTM  Occupations  were 
offset  by  declines  in  others  (with  the  magnitudes  Of  the  declines  tending  to 
outweigh  those  Of  the  Increases),  Only  increases  in  Optimal  schooling  levels 
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are  observed  over  the  iecaie  in  the  nonPTM  Occupations.     While  none  Of  the 
Optima  change!  between   1 967   ani  t'972,   between  1972   ani   1!977  the  optimum 
increased  from  seven  to  1'5  years  in  sales,  from  eight  to  1'2  7ears  in  craft3, 
Operatives  and  nonfarm  labor,  and  from  VS  to         years  in  farm  labor.     As  in 
the  case  Of  the  PTM  occupations,  in  short,  increases  were  concentrated  in  the 
later  part  of  the  period. 


2.4      CHASSIS  RELATIONSHIPS  BETWEEN  OPTIMAL  AND  MODAL  SCHOOLING  LEVELS 

Although  modal  schooling  levels  by  occupation  did  not  shift  over  the  1967  to 
1977  decade,  changes  in  optimal  schooling  levels  served  to  increase  greatly 
the  number  Of  occupations  in  which  modal  and  optimal  schooling  levels  were 
equal.     Equality  of  the  optimum  and  mode  wa3   true  of  Only  three  of  25 
occupations  in  1  957,  Of  six  of  33  in  1972  and  Of  11  of  30  in  1977: 


Equality  Of  Optimal  and  Modal  Schooling  Levels 

1967  1!  972  1977 

Life/phy3.  3C.  Lawyers  Architects 

College  faculiy         Math,  specialists  Lawyers 
Eng. /sc.  tech.  Health  prof.  Lib.,  sOc.  sc. 

Physicians  Eng. /sc.  tech. 

Hlth.  technicians      Health  prof. 
Hlth./ed.  admin.  Physicians 

College  faculty 
Hlth./ed.  admin. 
Craft3 
Operatives 
Nonfarm  laborers 


Thi3  increase  in  the  number  of  occupations  in  which  modal  and  Optimal 
schooling  levels  were  equal  was  achieved  primarily  by  a  reduction  in  the 
number  of  Occupations  in  which  the  optimum  was  below  the  mode,  from  V2  of  25 
occupations  in  1967  to  M  of  30  in  1972  and  further  to  six  of  30  in  1977: 
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Ontimal  Le 


3S  than  Modal  Schooling  Level 


1957 


H972 


1977 


Lawyers 

Lib.,  soc.  sc. 

Health  prof. 

Physic  i  ans 

Clergy 

Sales 

Clerical 

Crafts 

Operatizes 

Trans,  operatives 

Nonfam  laborers 

Ser/ice 


Lib.,   sOc .  30. 
Life,  phy3.  so. 
Clergy 

College  faculty 

Sales 

Clerical 

Crafts 

Operatives 

Trans,  operatives 

Nonfam  laborers 

Service 


Life,  phys.  sc. 
Clergy 
Teachers 
Clerical 

Trans,  operatives 
Service 


Clearly,   the  most  notable  factor  in  the  decline  In  the  number  Of  Occupations 
with  Optimal   less   than  nodal   schooling   levels  was   the   rise   in  optimal 
schooling   levels   in   the  nonPT^t  Occupations,    with   the  number  of  these 
occupations  exhibiting  optima  les3  than  modes  declining  from  seven  (out  Of  a 
possible  eight)   in  1957  and  V912  to  only  three  in  1977.     It  3houli  also  be 
notel  that  two  of  the  professional  occupations  (physicians  and  lawyers)  left 
this  category  between  1957  ani  1>972  not  because  the  optimal  schooling  level  in 
fact  rose  over  thi3  period,  but  rather  because  the  optimum  became  undefinable 
a3  the  number  of  incumbent3  with   les3  than  13+  years  Of  schooling  became 
vanishingly  3mall,   precluding  the  meaningful   estimation  Of  the  schooling- 
earnings  relationship. 

Finally,  the  relative  number  of  Occupations  in  which  the  optimum  level  Of 
schooling  exceeiei   the  observed  mode  remained  virtually  constant  over  the 
period,  with  10  of  25  occupations  falling  into  this  category  in  1957,  rising 
slightly  to  13  of  30  in  1972  and  1)977: 
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Optimum  Greater  than  Modal  Schooling  Level 


11967 


1972 


1977 


Accountants 
Engineers 
Health  tech. 
Other  technicians 
Teachers 
Writers  et  al . 
Public  admin. 
Trade  managers 
Oth.  man. /admin. 
Farm  laborers 


Accountants 
Architects 
Computer  special. 
Engineers 
Eng. /sc.  tech. 
Other  technicians 
Teachers 
Writers  et  al . 
Public  admin. 
Bank  officers 
Trade  managers 
Oth.  nan . /admin. 
Farm  laborers 


Accountants 
Computer  specialists 
Engineers 
Math,  specialists 
Health  technicians 
Other  technicians 
Writers  et  al . 
Public  admin. 
Bank  officers 
Trade  managers 
Oth.  man. /admin. 
Sales 

Farm  laborers 


Considering  only  the  PT'4  occupations,  in  1967  the  optimum  exceed  the  mode  in 
nine  of  the  17  occupations.     This  was  true  in  12  of  22  PTM  occupations  in  1972 
ani  of  11    of  22  in  1977.     At  the  least,   there  is  little  evidence  here  of 
Optima  rapiily  outpacing  actual  levels  of  schooling. 

2.5      OPTIMAL  SCHOOLING  LEVELS  A  HP  OCCUPATIONAL  EARNINGS  DIFFERENCES 

The  final   step  in  this  examination  Of  optimal   schooling  levels  involves  an 
assessment  of  the  implications  of  a  movement  from  modal  to  Optimal  schooling 
levels  for  interoccupat ional   differences  in  the  present  value  of  lifetime 
earnings  net  of  schooling  costs.     For  purposes  Of  brevity,  this  examination  is 
restricted  to  1'977,  although  the  data  In  Tables  IV. 2. 300  and  IV. 2. 3(2)  permit 
the  development  of  comparable  assessments  for  1'957  and  1'972. 

Clearly,   a  move  frOB  actual   (modal)    to  optimal   schooling  levels  will 
increase    the   net    present    value   of   expected   lifetime   earnings   in  all 
Occupations  In  which  these  schooling  levels  differ.     However,  the  dispersion 
of  earnings  may  be  reduced  significantly  nonetheless,   if  the  discrepancies 
between  actual  and  optimal  levels  of  schooling  are  greatest  for  relatively  low 
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Income  occupations  ani  if  the  earnings  gain  associate!  with  a  move  from  actual 
to  optimal  levels  of  schooling  is  relatively  great. 

The    following    summarizes    the    implications   Of   a   movement    in  all 
occupations  from  actual  to  optimal  levels  Of  schooling: 


Occupation  Optimal  -  Present  Value  Rank  Order 


Act . 

Yrs . 

Opt . 

Act . 

A 

Opt . 

Act . 

A 

Accountants 

+ 1 

yr. 

$223. 

0 

$213. 

4 

$9-5 

4. 

I'll 

1 1 

Architects 

0 

220. 

5 

220. 

5 

0 

0 

1  2 

9 

-3 

Computer  spec. 

+  1 

214- 

6 

205. 

9 

7-7 

3. 

7 

116 

1>  2 

-4 

Engineers 

4-2 

233- 

8 

228. 

9 

4-9 

2. 

1 

7 

5 

-2 

Lawyers 

0 

245- 

0 

245- 

0 

0 

0 

3 

3 

Lib.,  soc.  sc. 

0 

225- 

4 

225. 

4 

0 

0 

10 

5 

-4 

Math.  spec. 

+2 

243- 

3 

221  . 

5 

21 . 8 

9. 

3 

6 

3 

+2 

Life/phy3.  sc. 

-1> 

21  5« 

9 

200. 

3 

15.6 

7. 

3 

t.  IT 

1'5 

r 
O 

+r 

Eng. /sc.  tech. 

0 

1  33. 

0 

1  38. 

0 

0 

0 

21 

1  9 

-2 

Health  prof. 

0 

307. 

3 

307. 

8 

0 

0 

2 

2 

Phys  ici  ans 

0 

*  293. 

2 

293. 

2 

0 

0 

w  1 

01 ergy 

1  09. 

2 

99. 

3 

9.4 

9. 

4 

30 

30 

Health  tech. 

+3 

1  So. 

4 

1  60. 

1 

26. 3 

16. 

4 

23 

27 

+  4 

Other  technicians 

+  2 

1  69. 

0 

1  62. 

9 

6.  1 

3- 

7 

26 

25 

-1 

College  faculty 

0 

1  63  • 

5 

\,  E  1 

5 

0 

0 

27 

24 

-3 

Teachers 

_2 

172. 

3 

16T. 

6 

H0.7 

6 . 

6 

25 

26 

+1 

Wri ter3  et  al . 

+3 

200. 

6 

1191  • 

4 

9.2 

4- 

3 

1'9 

113 

-1 

Public  aimin. 

+  4 

217. 

6 

173. 

5 

39.1 

21  . 

9 

1'3 

23 

+H0 

Bank  Officers 

+  2 

252. 

4 

235. 

1 

1  6.3 

r 

O. 

9 

5 

4 

-l 

Hith./el.  aimin. 

0 

217. 

1 

217. 

1 

0 

0 

14 

10 

-4 

Trade  managers 
0th.  man. /aimin. 

*2 

230. 

8 

202. 

5 

28.3 

14. 

0 

9 

H4 

+5 

+  3 

253. 

6 

225- 

3 

23.3 

12. 

6 

4 

7 

+3 

Sales 

+  2 

231  • 

8 

1i  93. 

0 

33.3 

H7. 

1 

8 

115 

+7 

Clerical 

-5 

1'  92 . 

6 

1<73. 

8 

113.8 

7. 

7 

20 

22 

+2 

Crafts 

0 

204. 

2 

204. 

2 

0 

0 

18 

13 

-5 

Operat  ives 

0 

1  36. 

8 

H86. 

8 

0 

0 

22 

20 

_2 

Transport  op. 

-4 

207. 

5 

1'91'. 

3 

K5-.7 

3. 

2 

17 

17 

Jonfarm  laborers 

0 

1  32. 

4 

182. 

4 

0 

0 

24 

21 

-3 

Farm  laborers 

*5 

1151'. 

9 

124. 

8 

27.1 

21  . 

7 

28 

29 

+  1 

Service 

-4 

144. 

3 

1-37. 

4 

7.4 

5  • 

4 

29 

28 

-1> 

*:  Reportei  physician  net  present  value  downward  biased  due  to  truncation. 
A:  Change. 
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Clearly  significant  gains  would  accrue  td  a  move  from  modal  to  Optimal 
schooling  in  a  number  of  occupations.     In  14  Of  the  30  occupations  the  net 
present   value  of  lifetime  earnings  would   increase  by  i'n  excess  Of  five 
percent,    ani   in   six   the   gain  would    exceed   ten   percent.     However,  the 
occupations  experiencing  the  largest  gain  in  lifetime  earnings  are  as  likely 
to  be  ex  ani  e  high  income  occupations  as  low  income  occupations.     Because  the 
highest   incoue   occupations  would    experience  no   gain,    the   dispersion  in 
lifetime  earnings   across  Occupations   would  be  somewhat   reduced,   but  the 
reduction  would  be  relatively  minor  by  conpari30n  to  the  substantial  ex  ant e 
variation.     In   short,    achievement  of  optimal    intraoccupational  schooling 
levels  would   only  marginally  reduce    the   interoccupational   dispersion  of 
lifetime  earnings. 
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